SATELLITE ISSUE 


AMATEUR CRYSTALS 
VHF BAND — 144 MHz, FM 
HC8 Holders, Y% inch spacing 


Channel A Transmit 4,051.55 kHz. 
Receive 10,275°38 kHz. 

Channel 8 ‘4.0555 kHz 
10,285.71 kee, 

Channel C 4,059.61 kHz 
10,288.14 kHz, 

Channel Z 4,088.88 ki, 
10,411.55 kee. 

Channel 4 Transmit 4,068.66 kHz. 
Receive 10,278.57 kHz. 

Channel 1 Tranemit 4,058.33 kHz, 
Receive 10,257.14 kHz. 


Price $5.50 each 
MARKER CRYSTALS 


Marker : $550 


5,500. kHe, 


COMMERCIAL FREQ. CRYSTALS 


HC6 Holders, Ye inch spacing 
2,182 KHz, 2,637 kHz, 4,535. kHz. 
Dis24 kHz, 2.730 kHz, = 6.280 KH. 
2'603 kHz, = 21973 kHz 6,795. kHE. 

4,005. kHe, 


__ Price $5.50 each 
LOW PASS FILTERS 


‘A ““Cabena” Low Pass Filter will fhe TVI. Cutoft 


froquoncy 30 Miz: attenuation at. 80. MHz, ‘beter 
than 30 d6,; Insertion loss, negligible.» impedance 
50-72 ohms. 


Price $11.50, Postage 10c_ 
AUTO CAR AERIALS 


Hirschmann, Type 300N, side mounting, new. 
Price $4.50, Postage 20c 


INSTRUMENT MENT GASES 


Slopina, front panel. Pl 
panel, 4% X'S. inc 
te at ment, projects 


Price $3.50 inc. Pc 
AC ADAPTOR—BATTERY SAVER 


Type PS64—240. to 6 or Sv., 300 mA. $12.50 
Type PS62—240v, to 6 or gv., 100 mA. $8.50 
Postage 20c. 


SOLDERING IRONS 


ADCOLA M70 1/B Inch ‘te, 249 volt $8.00 
ADCOLA Mé4 3/16 inch tip, 240 volt $8.40 
SCORE 4 volts AC/DC, 100° warts $6.49 
MINISCOPE S $6.00 
SCOPE De Luxe $7.00 


SOLDERING IRON TRANSFORMER 


SAMS 


BURGLAR ALARM SIREN 


6 Volt. Sult Burglar Alarms, Boats, Fire Bri 
etc. Complete with mounting bracket. Av 


In 12 volt 
Price $10.50 each 


No. 62 TRANSCEIVERS 
Wireless. Set No. 62 Mk. Il. (Pye). Frequency 
range 18 fo 10 Rik in two Bands. nuit gene: 
‘motor (powers 2 volt operation. 
Eonditien,”$38:38° including. circuit “diagram. Pack: 
ing! T3e FOF 


MICROPHONE CABLE 
Type 15P1/24, E5748, 1/16 inch diameter. 
Price 15¢ yard, or 100 yds. $14.00 


1 WATT TRANSCEIVER 


43 transistors, 3-channel, and call system. Speci 
fications: 13" transistors, ‘1' diode, 1 thermistor. 
Range up to 10 miles, (depending On terrain, etc.) 
Frequency (27.240. MHz. (P-M.G. approved — with 
cence). Freq. stability: plus or minus 0.005% 
Transmitter: ‘Crystal controlled, 1 watt. Receiver: 
Superheterodyne. crystal controlled. Antenna: 13 
Section telescopic. Power source: ‘eight UMS. 1.5 
volt pan batteries. Size: Bla x Ya x. 1% inché 
Welght: 25. 025. Other features: Leather carrying 
case, battery level meter. squelch control, earphone 
jack, AC Jack, etc. 

rice $79.50 a Pair 

Single units available, $40 each. Be early. 


CLEARANCE SALE OF 


ELECTRONIC EQUIPMENT 
AND COMPONENTS 


Receivers, transceivers, ex-Army, and cit- 
izeng” band. transmitters, test. equipment, 
oscilloscopes, signal generators, multi: 
meters, chassis racks, "panels, ‘computer 
parts. and boards. power’ transformers up 
to 8.6 kv., valves, transistors, - potentio- 
meters, etc:. speakers, amplifiers, ‘cables— 
hook-up and ‘co-axial SO and 70 ohms, multi. 
core up to 80 core—panel_ meters, "AVO, 
valve testers and all 


ft. of electronic gear, plenty of 
ing—come and inspect. Open 0-5 p.m, 


par 
froek ays, 920-12 Soturdey morning. 


Wanted to buy: Receivers, transceivers, 
electronic “equipment and components. Top 
prices paid 

SPECIAL THIS MONTH 
No. 62 Transceivers, Army type, 1.6 
to 10 MHz., 12v. operation. Price 
$39.50 incl. circuit diagram. 
50 ohm Coaxial Cable, ‘2 inch 
diam., new, Price 45¢ yard. 


MULTIMETERS: 
MODEL 200-1 
20,000 ohms per volt dc. 


Specifications: 
D.C. volts: 0.5, 25, 


Price $12.50 


19,009 ohms per volt a.c. 


Nv.) 
ote his, 
oir gt Se 

SP fat 


Sv... 1-plece. 
Dimensions: Vx 
4¥e x We Inch. 
With’ Internal 
tery, leads, prod: 


MODEL AS-100D/P 
High 100,000 ohm/volt 
scale, protected movement. 
AC volts: 8, 30, 120, 300, 690, 1200 (10K opv) 


Price $34.50 
sitivity on DC. Mirror 


DG volte: 3, 12, 60," 120° 300; 600, 1200 (100,000 
op... DC current: 12 UA., 6 mA. 6) mA, 300 
mA. i2, amps. Resistance (ohms): 3k, 200K, "20M, 


2ooil. “a8. "scale: minus 20 to plus 63 dB. “ Audio 
Output “Ivolis AC): 6, 30, 120, | 900, 500 1200. 
Battery: Internal. “Approx. ize: 71h x Sia x 2% 
in 


MODEL OL-64D Price $19.75 


DC, volts: 0-028. 1, 10, 50 


Resistance (ohm) 

je: minus 20 to’ plus 26 dB. ar ance 
Seo “nes to 'Ote uP. i 6.5000" Henrie: 
Size: Si x A¥g x 1% inch 


DEL C1000 Price $6.95 
is the ideal low-cost pocket meter. AC. voite: 
0, 250, 1000 (1000 o.p.v.).. DC volte: 10, $0, 
1000 o.p.v.). DC’ current: 1 mA... 100, 
mA, | Resistance, (ohms): 150K, "di 
Dimensions: 4% 


MODEL CT-500/P 


Popular. medium-size, mirror scale, 0 
AC volts:’ 10, 50, 250, 500, 
DE volts, 25, 10, , 


uirront: 50 50, 
Resistance (ohms): "12K, "WK, 2M 12M "Gl 
seale: minus 20 to plus "62 dB. Approx. size: 5% 
x 32 x 1% Inches. 


MODEL A-10/P Price $55.00 
Giant 6% inch meter. In-bullt signal injector, 
overload protected. 

AC volts: 2.5, 10, 50, 250, S00, 1000 (10K o.p.v.1. 


20 VOlS/9.S Veli tage a HAM RADIO 8pv.), 5000. (10K o-pi.)-" OC cuments SOAs 
——F ——— Ctsomue sane Uo ats he le haa 
s RESIN Si SOLDER es 104 Highett St., Richmond, Vic., 3121 9 K, 1M," 100M. dB. scale: minus 20. to 
cre, 40/80 a= aa [dnl eee Elrcot with’ o. SSai02” transistor: “Approx sve: 
Solder Packs 2 inches 5 “ite Bip ik x Ba inches, 
323 ELIZABETH STREET, MELBOURNE, VIC., 3000 
Phones: 67-7329, 67-4286 All Mail to be addressed to above address 
Our Disposals Store at 104 HIGHETT ST., RICHMOND (Phone 42-8136) is open Mondays to Fridays, 10.30 am. to 5.0 p.m., 


‘and on Saturdays to midday. 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc 
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At page 15 of the August issue of “A.R.” we reported 
on the results of the special Conference held at Albury on 
8th and 9th July, 1972, to consider the possible alteration 
of existing repeater and simplex channels in the 2 metre band. 

‘The Conference arose from proposals put forward by 
the Victorian Division with a view to leaving the allocation 
144 to 146 MHz. clear for Satellite operation, that being the 
segment allocated for that purpose as a result of the 1971 
‘W.R.A.C. on Space Communications. 

The recommendations of the Conference were circulated 
as a postal vote for Federal Council. The Executive delayed 
the circulation of this postal vote for some time to enable 
full discussion of the proposals to take place at Divisional 
and other meetings. In fact the proposals have generated 
some intense debate and many Amateurs interested in this 
area of operation have formed extremely strong views either 
for or against the proposals to alter the existing channels. 

It is interesting to record that in a matter of days before 
the circulation of the postal vote the Federal Communica- 
tions Commission released a report and order prohibiting 
terrestrial repeaters in the U.S.A. between 144 and 146 MHz. 
to preserve for satellite communications the world-wide 
band from 144 to 146 MHz. (the band 144-148 MHz. is 
allocated to the Amateur Service only in Regions 2 and 3). 


1973 CALL BOOK 


“ARS wrapper, i 
All members of the Publications jease I 


If your mailing address, as shown on your 
OT “also your station 
address, please Iet us know as soon as possible 


It is also interesting to note that the v.h.f. repeater group 
in the Southern California area, at a meeting held on 9th 
September, adopted a frequency allocation plan in that area 
which will require the voluntary shifting of frequencies by 
more than 50 repeaters. I do not offer this information in 
support of the proposals circulated, but draw your attention 
to them as evidence of a global concern for the problem 
placed before the Federal Council by the postal vote for 
their consideration, 

The Federal Councillor of the New South Wales Division, 
Mr. Don Miller, VK2GN, has given notice in accordance with 
Article 44 of the Institute's Articles of Association that he 
requires the matters the subject of this postal poll to be 
held over for determination at the next Federal Convention. 
‘The right to take this step in relation to a postal poll of 
the Federal Council is given to each Federal Councillor. 
The object of this Article is to provide a means of protection 
against hasty decisions on important matters without the 
opportunity for adequate discussion. 

Accordingly, the Federal Council is unable to determine 
the matter by a postal poll and the Institute will not adopt 
at this time, nor can it adopt prior to the Federal Convention 
any policy seeking the change of the existing repeater 
allocations. Whether the Council will decide to preserve the 
status quo or adopt a new policy will be decided by the 
Federal Council at the next Federal Convention. 


MICHAEL J. OWEN, VK3KI, 
Federal President, W.LA. 


‘SWITZERLAND 


Committee have been working very 
hard during the past few months to 
improve “A.R.,.” and with the able help 
of the Contributing Editors, Drafting 
Assistants, and Publishing ‘Associates, 
we feel that, within the stringent 
economic limitations imposed upon us, 
we are gradually improving the pre- 
sentation and content of the magazine. 
And, most important, the financial 
situation is looking better all the time. 

One of the duties of the Publications 
Committee is the production of the Call 
Book, The preliminary planning and 
costing of the 1973 Call Book has been 
completed, and I am sure that all Ama- 
{eurs will be pleased with the improved 
format, the additional information, and 
the cost of the finished article. 

However, the most important part of the 
call Book, ‘the "station listings, is causing 
Considerable concern, 

‘A the closing date, for this Call Book, 3st 
December, 1972, the P.M.G. Dept. will provide 
Us with the offeial lists of all Amateur Stations 
inder the. control of the” Australian -admin« 
Istration, We will then ‘check this against our 
own. index systems, “which are continually 
Updated from their "monthly. lists, as well as 
Hom ‘written forms of advice we receive from 
‘Amateurs themselves, 

So, you say, what is the problem? 

Stinply. this. "A rough check of our isdex 
system against the mailing list for “AR.” 
Shows, that a large number of Amateurs are 
fecelving the’ magazine at an address. different 
from their station address. 

Does this mean that they now have a separate 
postal, address. from. their “station address, oF 
Bees it ‘mean that the station address has ‘also 
changed? We don’t. know! 

‘Unless. the ‘change-of-address advice received 
by us specifically states that the new address 
We also the new station address, and is not just 
Bnew address for “AR.” we are unable elther 
fotaiter the Call’ Book index or to advise the 


and give us your full station address, This ts 
needed only “if your 1971 Call Book details 
have changed or are incorrect. 

‘Are you blameless of this type of change-of- 
address advice? 

If your address was incorrect in the last 
call Book, "or has changed since that time, 
and you ‘are not absolutely sure that you 
advised both the W.LA. and the P.M.G. in ‘the 
Correct manner, please do something about it 
Now. 

If you want to be correctly listed in the 1973 
Call "Book, you MUST advise us at once of 
any amendments, and ¥ 
us before Slst_ December 
advise the P.M.G. Dept. of the alteration, and 
the official lists as printed in the 1973’ Call 
Book should be as accurate as you can make 


them. 
Call Book Sub-Committee. 


OTHER SERVICES 


The charges for obtaining television pro- 
grammes via satellite (Intelsat) remain” at 
$850 for the first ten minutes and $40 for each 
Additional ‘minute. (Aust. Br. Control Board, 
24th Annual Report.) 


CALL SIGN BLOCKS 

‘The LT.U. has allocated to Oman (Sultanate) 
the call sign block A4A to ASZ, and to Bang- 
Iadesh the block S2A to SIZ. (Reg. 1 News.) 


ITALIAN LICENSING 


In Italy it appears there are four classes 
of licence available, but mobile operations are 
not permitted. The class 1 licence allows up 
to Tw. input, class 2 up to 150w., class 3 up 
to 380w. and 2 new technician's licence (theory 
exam. only) for 10w. input on vhf. and wh. 
bands only. (LA.R.U. Heg. 1 News.) 


TRANSISTORS AND VALVES 

The percentage of total usage of transistors 
and valves in 1967 was shown as 96% valves, 
5% transistors and 1°; ICs. For 1972” these 
Were quoted as 30%, 49% and 21% respectively. 
By 1974 the percentages are expected to be 
Se, 35; and. 60% respectively. (W6LS 
Bulletin. 


Fistalied, since five repeaters are now operating 
Inthe 70cm. ‘bang, giving excellent results, 
The. later ‘band prover to be superior fo 
obile work in cities and ‘mountainous. aren 
(LAR. Ree. 1 News, Aug. "72. 


MARCO 
Marco means “Medical Amateur Radio Coun- 
recent letier, JAOBXP/1, "C/o, 
Ogikubo, Suginami-ku, ‘Tokyo 
167, writes that he is Mareo correspondent in 
Japan but is hampered by. the absence of an 
‘Asia-Oceania net to prepare for any medical 
emergencies. If you. are a Radio Amateur 
Medical Practitioner you might care to write 
to him direct to set up skeds. 


PORTABLE AND MOBILE OPERATIONS 
A recent letter from the Director-General 


operation referred 
paragraphs, including the ‘five 
consecutive days’ when no approval is required, 
means absences of a licensed Amateur from 
his fixed station “address during which he is 
in’ possession of portable or mobile equipment 
capable of being Used in the Amateur Service”. 

In further elucidation, it has been ascertained 
that the key to the situation is “absence from 
the fixed station address". 

If you do NOT go away from your fixed 
station address for more than five days at any 
one time you can, of course, work. portable 
‘or mobile ‘without ‘special approval. However, 
if you are away from your fixed station address 
for more than five days at any one time and 
you take with you, or use, portable or mobile 
equipment in ‘thai ‘period ‘you must obtain 
special approval to operate portable or mobile 
even if only for a few minutes. 


BARS 


If your signal puts some across your neigh- 
bour’s ty. you could go out into’ too many, 
come out singing a few, and end up behind 
some—even if you are a sheep farmer. 
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SATELLITE TRACK CALCULATOR 


© In this article VK7PF describes 
what is possibly one of the sim- 
plest ways yet devised of making 
orbital predictions for a satellite 
such as Amsat Oscar-C. He also 
gives some sound practical advice 
on antenna pointing while at 
tempting communication through 
the satellite translator. 


This visual method plots the path 
across the earth of a satellite and from 
this determines: 
(1) In what direction will it first be 
heard and at what time (acquisi- 
tion of signal, or a.03.), 
(2) The bearing, time and elevation 
at closest approach (t.c.a.). 
(3) The loss of signal (1,0.5.), direc- 
tion and time. 


For communication purposes it is 
required to know areas of possible con- 
tacts. These can be found by using 
overlays for the particular areas and 
establishing whether there is a com- 
mon overlap period when the satellite 
is within range of both stations. 


SOME TERMS 

Before going into details, some terms 
used in tracking satellites will be given 
and explained. When the first Oscars 
were tracked I had difficulty in finding 
a suitable text to explain in just the 
right amount of detail the mechanism 
of how and why a satellite orbits where 
it does and Ref, 1 is to be recommended 
as that text. 

Orbit.—A satellite is in orbit when it 
revolves around the earth in a plane 
which passes through the earth's centre. 
‘This means that it has to spend time 
in both the north and south hemi- 
spheres. It is not possible to orbit 
around say 40°S latitude only. 


Orbit Number.—The start of an orbit 
is said to be when a satellite passes 
over the equator on a north bound 
track (ascending node) and the num- 
ber of the orbit changes at that time. 
It will be seen from the calculator that 
it also passes over the equator south- 
bound (descending node) _approxi- 
mately 180° further west. 


Inclination—This is the angle the 
plane of revolution makes with the 
equator at the start of an orbit with 
east as reference. For AO-C this will 
be 102°, which is the angle required 
for the chosen height to cancel the 
influences that would move the daily 
viewing time away from the chosen 9 
o'clock local sun time. 


Progression of Tracks.—The plane of 
the orbit in which the satellite revolves 
can be regarded as fixed with the earth 
rotating beneath. This means that suc- 
cessive equator crossings in the same 
direction will be further to the west 
and because of this the longitude scale 
on the equator is marked in degrees 
west only. 


+181 Punchbowl Road, Launceston, Tas, 7250. 
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Period—The time of one revolution. 
For earlier Oscars this varied but the 
changes will be of no consequence for 
AO-C. 

Predictions —These are usually given 
as orbit numbers, the time of the start 
of this orbit (as it crosses the equator 
northbound) and the west longitude of 
this crossing. 


THE CALCULATOR 

This takes the form of a polar map, 
that is, a great circle map with the 
south pole as centre. Two sample tracks 
are shown on Fig. 1, one south-bound 
east of Australia and the other north- 
bound in the same area. The first would 
be around 8 a.m. and the other around 
9 p.m. The tracks are actually great 
circle paths corrected for the earth's 
rotation as the satellite moves along 
them. The north-bound track crosses 
the equator south-bound at 006.5°W, 
passes to the east of the pole and north- 
wards to cross the equator at 200.9°W 
(006.5 + 180 + 144) and into the 
next orbit. 

The south-bound track crosses the 
equator seven orbits later at 207.5°W, 


(i an oe 


P. D. FRITH,” VK7PF 


passes to the west of the pole and then 
north-wards to cross the equator at 
41.9°W (207.5 + 180 + 14.4 — 360). 
The earth rotates 14.4°' during half an 
orbit or 28.8° for a full orbit of AO-C 
(115 min. period). 

The next N-S crossing will be at 
236.3°W. 

Shown in Fig, 2 are two sample range 
diagrams which have to be used for the 
particular latitude of interest, The 
ones supplied with the tracking kit, 
being made available, will be for most 
latitudes and be on transparent paper. 


USING THE CALCULATOR 
Select the range ring for your latitude 
and fix it over the map with the centre 
at your location, or better still, copy 
it onto the map ‘to leave the transpar- 
ency free for use at other locations. 
Fix the map onto a baseboard of heavy 
cardboard or other suitable material 
and the AO-C track onto a piece of 
perspex. Pivot by some means the 
perspex with the indicated south pole 
at the south pole of the map. Now you 
can do a trial run of a typical day's 
(continued on page 32) 
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SIDEBAND ELECTRONICS ENGINEERING 


BARGAINS!! 


YAESU MUSEN FTDX560 Transceivers, 500W. PEP 
FTDX401 = FTDX570 plus CW filter 

MOSLEY TA33JR Junior Triband Beam .... 
Mustang MP33 1kw. Triband Beam ... 
HY-GAIN TH3JR Junior Triband Beam ... 
cDR | ROTATORS with 220v. indcator/contol units: 


fam 
FRONTIER Digital 500 S00W. PEP Transceiver . 
FI241A CRYSTALS, 375-515 kHz., per box of 80 crys- 
tals 1854 Hz. apart, per box one 400, 455 and 500 
kHz. rock . 
Ex RAAF. Radar Tower, 110 ft, ten-section square 
aluminium telescoping crank-up with stainless 
steel guy cables .... .... . 
Several used but perfect 20-40 M, Duo-Bander Yagis. 


$10 


‘Also 20 metre traps to build them .... per pair $25 
TUBES: 6KD6 or G/SGA . 4 each $5 
6LOQ6 or GHFS each $6 


Still some NATIONAL transformers and chokes left. 
All prices again net, cash with orders, 


SIDEBAND ELECTRONICS ENGINEERING 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 
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BOOKS OF INTEREST FOR AMATEUR OPERATORS 


DOVER—BASIC ELECTRICITY . 
HEY—A BEGINNER'S GUIDE TO HI-FI .. 
ORR—VHF HANDBOOK .... .... .... 


KING—COLOUR TELEVISION SERVICING 


NOW AVAILABLE 


McGILL'S AUTHORISED NEWSAGENCY 


187-193 ELIZABETH STREET, MELBOURNE, VIC., 3000 


Established 1860 
"The G.P.O. is opposite” 


Page 4 


G.E—SCR MANUAL, including Triacs and other Thyristors—Fifth Edition .. 


SAMS—TRANSISTOR SUBSTITUTION HANDBOOK, No. 11 
SAMS—TUBE SUBSTITUTION HANDBOOK, No. 
ORR—BEAM ANTENNA HANDBOOK—New 4th Edition .. 
R.S.G.B—AMATEUR RADIO CIRCUITS BOOK .... ... 


15 ... 


DAVEY—FUN WITH TRANSISTORS .... .... ... =. -- 


BARGAINS!! 


MIDLAND PRODUCTS: 


One-watt Walkie-Talkies with nickel cadmium 
battery ... sms vm @ach — $40 
Fivewatt base-mobile station Transceivers. 240 
V. AC or 12 V. DC, with PTT microphone and 
facilities for eight crystal controlled channels 
—27-28 MHz., few left . each $70 
PTT Dynamic handheld Microphones $10 
PIT Dynamic Desk Microphones .. $12.50 


PTT Dynamic Desk Mikes with built-in two-stage 
pre-amplifier .... ... $17.50 


Twin Meter SWR Meters, forward and ‘reflected 


power readings, 52 ohms .... $20 
8 ohm lightweight Headphones . per palr $5 
Crystals for 28.1, 28. 28.3, 28.4, 28.5 MHz. 

channel operation .» per pair $2 
Crystals for 27.24, 27.88, 27.125, 27.065, 27.085 

MHz. operation per pair $3 


Midland Crystal pairs on frequencies as stated for 
transmit and receive 455 kHz. lower in frequency. 


8.7. Included. Freight or postage end insurance are extras 


Proprietor: ARIE BLES 
Phone Springwood (STD 047) 511-636 


SS 


$5.00 
$4.60 
$1.45 
$5.75 
$3.10 
$2.75 
$6.85 
$2.70 

. $15.20 
$3.65 


posted 
posted 
posted 
posted 
posted 
posted 
posted 
posted 
posted 
posted 


Phones 60-1475-6-7 
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AO-C 2 METRE TO 
10 METRE REPEATER 


G. N. LONG,* VK3YDB 
Chairman, Project Australis Group 


INTRODUCTION 

This article is intended to deal with 
the operation and design of the Amsat 
2 metre to 10 metre linear repeater 
(translator or transponder). 

As an insight into its development 

here is a short history of the device: 

(a) Designed by Carl Meinzer, DJ- 
4ZC, in late 1970. The first pro- 
totype was built in the autumn 
of 1971. (This is the one now 
here in Australia.) 

(b) A second prototype was built in 
the Spring of 1971 by Mr. P. 
Klein, K3JTE. 

(c) The flight model tor AO-C was 
built in 1972 by Jan King, Perry 
Klein and other members’ of the 
Amsat_ organisation. 


‘The launch of the AO-C will bring 
to the Amateurs of the world a means 
to find some answers to complex ques- 
tions about propagation, orbital geo- 
metry, and electronic reliability. This 
is the first satellite in the history of 
Amateur Radio which contains its own 
primary power generating source, and 
it will therefore be a long life system. 

It is felt that if the system is “go” 
ten minutes after launch, then it will 
work for a year, thus giving us Ama- 
teurs an invaluable tool with which 
to demonstrate to various Administra- 
tions around the world that Amateur 
operators are a valuable asset, not a 
liability as presently thought by some 
Administrations. 


This satellite has the following uses: 

(a) Education—by Y.R.CS., school 
clubs and universities. 

(b) To be available for scientific re- 
search by people such as moon- 
bounce groups, C.S.LR.O., P.M.G. 
if they so desire—and by medical 
groups, interested in remote 
medical sensing. 

(c) For outback communication, in 
Central Australia, as an example. 

(d) Further development of small 
low-cost ground terminals. 


These are all great hopes to be ful- 
filled, The Australian Amateur has 
done much to help this and, we hope, 
also the future satellites. To this end 
we feel that all Amateurs should make 
maximum use of the bird. 

Now for a technical description as 
taken from the latest Amsat Newsletter 
(September 1972). 


THE REPEATER DESIGN 

The repeater uses a 2N3478 rf. tran- 
sistor as a two metre pre-amplifier and 
another 2N3478 as the first mixer to 
mix the two metre received signal 
down to 39.1 MHz. A 35.61625 MHz. 
crystal oscillator output is multiplied 
by three to 106.84875 MHz. and is mixed 
with the amplified two metre signal to 
provide this 39.1 MHz, first if. fre- 
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quency. The signal is then fed to a 
2N918 ‘second mixer, which uses the 
35.61625 MHz. crystal oscillator a sec- 
ond time to mix down to a second if. 
frequency of 3.485 MHz., providing a 
gain of approximately 20 dB. in the 
process. 

The 3.485 MHz. if. signal is then 
amplified approximately 35 dB. in a 
single BF167 if. amplifier stage, after 
which it is up-converted to a frequency 
of 29.5 MHz. in a 2N918 balanced mixer, 
using a 2N918 crystal local oscillator 
operating at 26.015 MHz. The balanced 


USING THE REPEATER 


The repeater is designed for linear 
operation and is capable of handling 
most forms of narrowband modulation, 

cw. am, fm, rtty. and ss.tv. 
Sb. and’ cw.’ are recommended pri- 
mary modes of operation and make 
most efficient use of the repeater be- 
cause a number of users can operate 
simultaneously, each taking different 
proportions of the repeater’s power 
capability at a particular instant of 
time. Therefore, a higher average 
power level is available to each user 


Photograph of the Amsat Oscar-C (Oscar 6) satellite package, courtesy of Dr. Perry Klein, K3JTE, 


mixer achieves a gain of nearly 25 dB., 
and the signal level at this point is of 
the order of one milliwatt at 29.5 MHz. 
The signal is then amplified to a maxi- 
mum of about 1 to 13 watts output 
using a 2N3866 driver and 2N3375 final 
amplifier. A.gc. voltage is developed 
in a three-transistor ag.c. amplifier, 
which senses the emitter current of the 
final amplifier and controls the gain of 
the BF167 if. amplifier. 

The repeater also contains a beacon 
oscillator which operates at 29.45 MHz., 
the same frequency used by the last 
satellite, Australis-Oscar 5. The beacon 
signal is injected at the input to the 
driver stage, and the beacon is keyed 
by the Morse code telemetry encoder 
or the code-store message storage unit, 
which are selected alternately at ap- 
proximately 14 to 15-minute intervals 
by a clock timer device in the satellite. 


since not all c.w. users are key-down 
at any given instant, nor are ail side- 
band ‘stations talking up to full power 
at any one moment. Am, fim. and 
rity. do not have this characteristic. 
Thus, stations employing these modes 
will each expend the available repeater 
power at all times, even when no in- 
telligence is being transmitted. 

To facilitate the most efficient opera- 
tion of the repeater, all users are 
strongly urged to continuously monitor 
their own downlink signals. This is an 
operating technique previously rarely 
available to Amateurs, but which en- 
ables each user to hear his own signal 
from the satellite as others hear it, It 
requires simply that a separate re- 
ceiver and antenna be available for 
receiving one’s own downlink signal on 
ten meters, while transmitting ‘simul- 
taneously on the two metre uplink band, 
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Such operation makes possible perfect 
break-in QSOs and roundtables, par- 
ticularly on s.s.b., permitting full duplex 
operation. 


Unlike other forms of Amateur com- 
munications, satellite communications 
with downlink self-monitoring permits 
each user to observe how the DX hears 
his signal, and he can then adjust his 
power and frequency to compensate for 
the satellite’s distance and Doppler fre- 
quency shift. This is most readily done 
by observing the satellite’s beacon 
signal level on 29.45 MHz. and adjusting 
the power of the ground transmitter so 
that the repeated signal from the satel- 
lite appears to be the same level, either 
as read on an S meter or as determined 
aurally. If the transmitter is v.f.o. 
controlied, frequency should | be 
constantly adjusted by the operator 
while transmitting to keep the appar- 
ent downlink frequency constant in the 
presence of changing Doppler shift, 
which can be as much as +4.5 kHz. 
for an overhead pass. 


Spotting one’s own downlink carrier 
is not always easy through the satellite 
repeater, and it is quite difficult to zero 
beat another station without careful 
dial calibration. One excellent method 
of getting a “frequency spotter” is to 
obtain a two metre converter having 
either a 10 or 20 metre output and use 
it as a satellite repeater simulator in 
the shack. If the converter uses a 
38.666 or 43.333 MHz. crystal, replacing 
it with a 38.817 MHz. crystal will con- 
vert locally generated two metre signals 
in the 145.9 to 146.0 MHz. uplink band 
to the correct frequency in the 29.45 
to 29.55 MHz. downlink band, so that 
spotting and zero beating can be accom- 
lished without the signals leaving the 
shack, 


Because of Doppler shifts up to +4.5 
kHz. which will occur when using the 
actual satellite repeater, the spotter’s 
frequency will be off by the amount of 
the Doppler shift. This can easily be 
corrected for by setting the transmitter 
frequency several kHz. higher than the 
spotted frequency near the beginning 
of a pass, or several kHz. lower than 
the spotted frequency near the end of 
a pass. 


OPERATING PROCEDURE 


The procedure recommended for 
operating with the Oscar two-to-ten 
metre repeater is as follows: 


(1) When the satellite comes within 
range, begin listening for the Morse 
code beacon signal on 29.45 MHz. Be 
sure to note the signal strength of the 
beacon signal. Since the beacon is Al 
emission, use your b.f.0, to receive it. 


(2) Once you have located the beacon 
on 29.45 MHz., tune up the band and 
begin looking for signals from the re- 
peater in the 29.45 to 29.55 MHz. range. 


(3) When you are ready to transmit, 
choose a frequency within the 145.90 to 
146.00 MHz. uplink band and send a 
test signal, preferably a string of dots, 
on this frequency (f:). Listen for your 
own signal re-transmitted from the sat- 
ellite on the corresponding ten metre 
frequency (fw), found from the formula: 


fu = fe — 116.45 MHz. + foorrume 
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where foorrizx = +4.5 kHz. near the 

beginning of an over- 
head pass. 

= 0 kHz. at the middle 
of the pass. 

= —4.5 kHz, near the 
end of an overhead 
Pass. 


For example, a signal transmitted on 
145.92 MHz. will be re-transmitted on 
29.47 MHz. +Doppler. This is where 
you should listen for your signal. If 
you can hear your own signal, you can 
be sure that others can hear your signal 
as well. 


(4) Adjust your transmitter power so 
that on s.s.b. voice peaks or with a slow 
string of dots the repeated signal is 
approximately equal to the beacon sig- 
nal level. This will assure that you 
take the correct share of the repeater 
power without overloading the repeater 
and running down the satellite's battery 
unnecessarily. Keep in mind that the 
power will be divided among all sta- 
tions in the passband. An overly strong 
station will prevent other Amateurs 
from simultaneously using the repeater 
if he does not reduce his power. He 
will also reduce the overall repeater 
gain, through a.g.c. action, so that he 
will’ not be able to hear ‘weaker sta- 
tions who may be trying to call him, 
If you do not have a convenient method 
for directly controlling your power 
output, an alternative technique is to 
aim your antenna away from the 
satellite, 

If you intend to operate with high 
power or use a large antenna array 
such that the transmitter output multi- 
plied by the antenna gain is above 80 
to 100 watts effective radiated power, 
then it is suggested that you operate 
slightly off from the regular passband 
of 145.90 to 146.00 MHz. The repeater 
has an “extended passband” feature in 
its design, that is the —10 dB. response 
is +120 kHz. from the centre frequency 
(the passband is 240 kHz. wide at the 
10 dB. down points). ‘Therefore, if 
higher power stations will transmit 
between 145.83 and 145.89 MHz. or 
from 146.01 to 146.07 MHz., their signals 
will be compensated for by the roll-off 
of the repeater response, and they will 
not take more than the correct portion 
of the repeater power. 


One benefit for doing this is simply 
a reduction in QRM, since only high 
power stations can operate through the 
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repeater on these extended frequency 
segments. Low power stations cannot 
easily overcome the additional attenua- 
tion of the passband roll-off and should 
operate in the normal repeater pass- 
band of 145.90 to 146,00 MHz, 


SUMMARY 

In summary, listed below are the 
basic operating characteristics of the 
AO-C two-to-ten metre linear repeater: 


145.90 to 
operation, 
for extended 


Input frequency range: 
146.00 MHz. for normal 
145.83 to 146.07 MHz. 
passband operation. 


Output frequency range: 29.45 to 29.55 
MHz. for normal operation. 29.38 to 
29.62 MHz. for extended passband 
operation. Passband is non-inverting 
(Le. upper sideband remains upper side- 
band and vice versa). 


Beacon frequency: 29.45 MHz. (same 
as Australis-Oscar 5). 


Beacon modulation: Morse code (Al 
emission). 

Repeater bandwidth: 100 kHz. flat; 
120 kHz. at 3 dB. down points; 150 kHz 
at 6 dB. down points; 240 kHz, at 10 
dB. down points. 


Operating modes: S.s.b. and c.w. are 
recommended; a. rtty, and tev. 
can also be used but with less effic- 
iency. F.m. is not recommended. 


Repeater power output: 1 to 1.3 watts 
c.w. into a half-wave dipole, 


Input sensitivity: Approximatel; 
—100' dBm. “(2 microvolts/m) for full 
output. 


Ground power required: 80 to 100 
watts of effective radiated power pro- 
duces full output from the repeater at 
a maximum range of 2,000 miles. (An 
8 to 10 watt transmitter and 10 dB, 
of antenna gain, or 80 watt transmitter 
and omnidirectional antenna should be 
adequate.) 


Intermodulation: 20 dB. down, 


Axc.: Up to 26 dB. gain reduction; 
0.1 second attack time; 2.2 second re- 
lease time. Designed for highest effic- 
iency with s.s.b. 


Ground receiver required: Better 
than 4 microvolt/m sensitivity for 10 
dB. (S+N)/N on 10 metres should be 
adequate. Dipole antenna can be ust 
but beam is preferable. 


purchasing these Maps and for 
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THE AMSAT OSCAR-C 


COMMAND SYSTEM 


© The author has been involved, 
as a member of the Australis 
satellite design group, in the 
development of command sys- 
tems for the Amsat Oscar B and 
C satellites. He discusses here 
the requirements to be met by 
a command system and some of 
the techniques employed in these 
satellites. 


‘There are several requirements which 
a command system for a satellite should 
meet. Firstly, it is necessary to have 
a sufficiently’ large number of com- 
mands so that the various sub-systems 
on the spacecraft can be adequately 
controlled. Secondly, the command 
system must be secure, This means 
that the presence of noise and interfer 
ence at the input of the command de- 
coder must not be decoded as a com- 
mand, Thirdly, the power consumption 
of the command decoder must be as low 
as possible, consistent with the previous 
requirements, Fourthly, the weight of 
the command decoder must be as small 
as possible. 


The reason for the last two require~ 
ments is that, as the spacecraft weight 
and power budget are limited, it is 
desirable that the muprort systems such 
as command and telemetry involve as 
little power and weight as possible so 
as to leave the maximum amount of 
power and weight for the main experi- 
ments (in this case the 2-10 metre 
translator and 435 MHz. beacon). 


Finally, the command decoder must 
perform ‘reliably for one year in the 
harsh environment of space as well as 
surviving the acceleration and vibration 
caused by the launch vehicle, 


We shall now consider two possible 
command systems. 
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ENABLE TONE FILTER 


(a) THE FULLY PARALLEL 
COMMAND SYSTEM 

This decoder system is illustrated in 
Fig. 1. Here we assign each command 
channel a unique audio tone. When this 
tone is detected by the decoder, at the 
decoder input, the appropriate’ switch 
at the decoder output is operated. The 
presence of noise at the decoder input 
could be interpreted as an erroneous 
command. To decrease the likelihood 
of this occurring, we use a separate, 
unigue audio tone, transmitted at the 
same time as the command tone, to 
operate an enable gate. Unless ‘this 
enable tone is present the enable gate 
is not activated and the decoded com- 
mand will not be passed through to the 
output switches. 


The decoder scheme described above 
is very simple and reasonably secure 
against noise and interference. (Fur- 
ther improvements in this regard can 
be made by adding additional enable 
tone systems in parallel with the single 
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The main disadvantage of the fully 
parallel decoder scheme is that each 
command needs its own unique tone 
filter; thus if many command channels 
are desired the resulting number of 
filters becomes excessive. The main 
advantage of the decoder is its inherent 
redundancy. Provided that the enable 
channel does not fail, then the failure 
of one component will only result in 
the loss of one command. (The enable 
channel can easily be made redundant, 
without greatly increasing the weight 
or the power drain, by duplication of 
components which are likely to fail.) 


(b) THE SERIAL COMMAND 
SYSTEM 

This decoder system is illustrated in 
Fig. 2. Here we have represented each 
command by a unique binary word. 
We transmit the resulting command 
word in a serial fashion, one bit at a 
time, and re-assemble the word in the 
decoder. A decoding matrix in the 
decoder then decides which command 
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‘A SLOCK DAGRAM OF A SERIAL COMMAND SYSTEM 
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mand scheme is thus very similar to 
a 2-channel parallel decoder; we have 
replaced the parallel transmission of a 
large set of possible tones by the serial 
transmission of a string of two possible 
tones. (An enable tone can still be 
used to prevent spurious signals from 
triggering the decoder.) 

In order to correctly re-assemble the 
bits of the command word it is neces- 
sary to have additional information 
relating to the length of time each bit 
is sent, This can either be predeter- 
mined by the design of the decoder or 
can be transmitted together with the 
command word, using a separate timing 
channel, 

‘The main disadvantage of this decod- 
ing scheme is that it is more susceptible 
to component failure, unless redun- 
dancy is designed into each section of 
the decoder, 

It is this latter scheme which has 
been used for the AO-C spacecraft. 

Having decided on the form of the 
command scheme, we now have to 
consider how to implement it. Here 
we are guided by the requirements 
listed earlier. 

‘The heaviest parts of the decoder 
are the tone decoding filters. It is pos- 
sible to use active filters rather than 
passive filters, but there are two major 
reasons for not doing this. Firstly, 
active filters require many more com- 
ponents than passive filters to achieve 
the same performance and, secondly, 
the cost and power requirements of the 
large number of operational amplifiers 
required is excessive compared to the 
cost of high quality inductors. 

The supply current needed for the 
analogue portions of the decoder can 
be minimised by using lower power 
operational amplifiers and by operating 
all transistors at very low collector 
currents. The digital integrated circuits 
used in the decoder are the only other 
source of power drain. To minimise 
this power drain complementary metal- 
oxide-silicon (COS/MOS) integrated 
circuits are used. The COS/MOS logic 
family is based on the use of two series 
FETs, one P-channel and one N- 
channel, as shown by the inverter of 
Fig. 3, As the gates of the two FETs 
are tied together, only one FET is on 
at any one time and thus the quiescent 
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d.c. power drain is due to leakage cur- 
rent through the two series channels. 
In addition, the output state of the 
gate is 2 low impedance at all times 
and thus the noise immunity of the 
logic family is very high. 

Fig. 4 shows the two circuit boards 
which comprise the complete 21- 
channel command decoder for AO-C. 
(The blank spaces in one board are for 
additional integrated circuits which can 
be inserted to give the 35-channel 
command system intended for AO-B.) 

The reliability of the command de- 
coder is greatly determined by the 


components used and by the construc- 
tion method. The decoder is built on 
fibre-glass printed cireuit boards which 
have been solder-coated. Solder coating 
is preferable to gold plating as the lead 
in solder forms a brittle amalgam with 
gold and this can result in a dry joint 


Fig. 4 


“A photograph of the AO-C Command Decoder. 


protect the system against component 
failure it is desirable that any redun- 
dant commands have as few circuit 
components common to the primary 
command electronics as possible. The 
final command channel assignments for 
AO-C are listed below. 


LIST OF COMMAND FUNCTIONS 
FOR AO-C 


2 mx/10 mx translator on, 
2 mx/10 mx translator off. 

435 MHz. beacon transmitter on. 
435 MHz. beacon transmitter off. 
Code store—run mode. 

Code store—load mode. 

Morse code telemetry encoder—high 
bite rate (20 w.pam.). 

Morse code telemetry encoder—low 
bit rate (10 w.p.m.). 

Translator ag.c. loop enabled. 
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photograph 


18 taken before all the 


interboard wiring. was Installed, The module housing is shown at the back of the photograph. 


developing after a period of time. Dry 
joints can best be eliminated by using 
the correct solder (a 63% tin 37% lead 
composition solder with a non corrosive 
resin core) and a constant temperature 
soldering iron. To prevent damage of 
the decoder during the high vibration 
and acceleration experienced during 
launch most components are mounted 
hard down on the circuit boards. As 
this is not always possible, the decoder 
will need to be potted in ‘polyurethane 
foam. 


As can be seen in Fig. 4, all the 
digital integrated circuits carry 'a unique 
serial number. This is because they 
have all been tested by the manufac- 
turer to full military specifications. 
The rest of the components used in the 
decoder are all manufactured to mili- 
tary specifications and have been 
qualified by N.A.S.A. for use in space. 


Having designed the command sys- 
tem, we are now in a position to allo- 
cate command channel assignments. To 


10. Translator a.g.c. loop disabled. 

11, Command code store to modulate 
435 MHz. beacon. 

12, Command morse code telemetry en- 
coder to modulate 435 MHz. beacon. 

13. Command code store to modulate 
translator beacon. 

14. Command morse code telemetry to 
modulate translator beacon. 

15. Disable commands 13 and 14/en- 
able clock sequence (switches be- 
tween code store and telemetry 
once every 15 minutes). 

16. Enable command 13 or 14 (which- 
ever was last commanded) /disable 
clock sequence, 

17. Reset clock. 

18, 2 mx/10 mx translator on (redun- 
dant). 

19. 2 mx/10 mx translator off (redun- 
dant). 

20. 435 MHz. beacon transmitter on 
(redundant). 

21. 435 MHz. beacon transmitter off 
(redundant). e 
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THE AMSAT OSCAR-C 


TELEMETRY SYSTEM 


© The purpose of this article is 
to explain some of the character- 
istics of the American 24-channel 
c.w. telemetry system. 


The satellite AO-C will carry the 
following radio and pulse equipment: 
(a) Two metre to ten metre trans- 


lator. 

(b) Australis 21-channel command 
system. 

(c) The American c.w. 24-channel 


telemetry system. 
(d) The American code-store system. 


This is the first time that this system 
is being flown on any satellite and its 
results will be closely examined to see 
how it compares with the Australis 
rity, telemetry system which is due 
to fly in the AO-B satellite. 

At this stage it should be made clear 
that the telemetry is purely for house- 
keeping, It is not intended that the 
Amateur population should decode the 
information and send it in. For this 
satellite this is unnecessary and will 
cause confusion; i.e. my postman will 
get very upset! 

The telemetry from the satellite will 
be transmitted in a three-figure code, in 
which the first number relates to the 
channel number and is therefore dis- 
regarded as far as actual information 
is concerned, 

For example, I will now quote from 
the Amsat Newsletters for March and 
June 1972: 


SAMPLE TELEMETRY FRAME 
(Simulating AO-C Flight Data) 


HI 153 132 102 141 
202 235 200 263 
352 380 368 355 
457 452 453 458 
558 524 530 500 
633 600 687 650 HI 


Using the above data one can answer 
the following questions (remember to 
drop the most significant digit which is 
used for data line identification and is 
not part of the telemetered value): 

1, What is the approximate spacecraft 
attitude relative to the sun line? 
Which faces are being illuminated? 

2, What is the total power being gen- 
erated by the solar arrays at the 
instant the measurement was made? 

3. Is the spacecraft running on a posi. 
tive power budget at the time the 
measurement was made? (ie. is 
the battery being charged or dis- 
charged?) 

4, What is the state of charge of the 
battery? This is a function of the 
battery voltage (unregulated bus 
voltage). 

5. What is the change of temperature 
(thermal gradient) across the space- 
craft? 


+129 Tennyson Street, Elwood, Vie., 3176. 
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6. Is the temperature of the power 
amplifier transistor running at a 
temperature very close to that of 
the spacecraft baseplate? (This will 
influence the p.a. efficiency.) 

7. What is the translator usage at the 
time of the measurement? Is the 
activity high or low? 

8. At what efficiency is the translator 
power amplifier running? (The pa. 
Tuns from the 24v. unregulated bus.) 

9. What is the status of the 435 MHz, 
beacon? 

10. Does the telemetry encoder appear 
to be in calibration? 


If you have bothered to work out the 
telemetry values of the sample tele- 
metry frame, using the calibration data, 
you should have reached the following 
conclusions: 


Telemetered 
Value 

Channel (Counts) Parameter Value 
1e 53 Ir 265 mA. 
2 32 I+x 32 mA. 
3 02 I+y 4 mA 
4 41 Its 164 mA. 
5 02 Ix 2 mA. 
6 35 I 70 mA. 
7 00 I 0 mA. 
8 63 Iur +130 mA. 
9 52 Vue 4.2 V. 
10 80 Vinae 0 V. 
it 68 Vow v. 
12 55 Tasr C. 
13 57 Tor 
14 52 Tra 
15 53 T+x 
16 58 T+y 
V7 58 THs 
18 24 Tra 
19 30 Vow 
20 00 Spare 
21 33 Powr 
22 00 Povr 
23 87 Vsce 
24 50 Cal. 

* Corrected. 


‘Telemetry values associated with the 
solar arrays and the spacecraft battery 
should be checked first since they are 
the most critical values for maintaining 
the spacecraft. Problems in the power 
system obviously affect all of the oper- 
ating systems. The current available 
from the solar arrays is used either to 
charge the battery or is delivered to 
the loads within’ the spacecraft. Of 
these loads the translator and the 435 
MHz. beacon draw most of the current, 
We can thus write: 

Tr = Inar + Traave + Insscox + Tnise 
(PA Emitter) 

Using the sample data (current in 
mA.): 

265 = 130 + 120 + 0 + Inne 
-. Luxe = 15 mA. 


This miscellaneous current is used to 
power the instrumentation switching 
regulator which provides regulated 
voltages to all of the sub-systems. The 


G. N. LONG,* VK3YDB 
Chairman, Project Australis Group 


terms of this equation change contin- 
ually throughout the orbit. As an ex- 
ample, when Oscar 6 is in eclipse the 
solar array current will be zero and 
all of the current must be supplied by 
the NiCd battery. Since the battery 
will be discharging during this period 
the Lue channel will be negative. The 
battery voltage from the sample data 
is 24.2 volts. Since there are 18 separ- 
ate cells the voltage per cell is 1.32 
volts. When fully charged the voltage 
of a NiCd cell is about 1.38 volts, giving 
a total battery voltage of about 25 volts. 
So for this example the battery is in 
a fully charged condition. 


The battery voltage should not be 
allowed to go below 20.0 volts or about 
1.1 volts per cell. ‘The battery may 
also be checked by observing Viuar or 
one-half of the battery voltage. From 
this measurement we can tell if each 
half of the battery is approximately 
at the same potential. In our example, 
it appears that two halves of the bat- 
tery are balanced within 0.2v., which is 
about the resolution of the ‘telemetry 
encoder. (Keep in mind that the en- 
coder is digital in nature and the 
accuracy is -+1 count.) 


Now that we are sure that the total 
array current is normal, each array 
should be checked separately for its 
output. It is noted that the +X, +Z 
and —Y faces all are reading a sub- 
stantial current, indicating they are 
the panels being illuminated by the 
sun, The —X, +¥ and —Z faces in 
our simulation are reading slight cur- 
rents which would be due to the earth’s 
albedo or reflected solar energy. 


If we sum the current from each 
array we obtain: 32 mA. + 4 mA, + 
164 mA. + 2 mA. + 70 mA. + 0 mA. 
= 272 mA., which is slightly higher 
than the measured value for Ir (Chan- 
nel 1). Recall that the measurements 
for each panel were not made simultan- 
eously but were sampled over a period 
of several seconds. The spacecraft has 
rotated during this time (a consider- 
able amount just after launch) so that 
perhaps the current from the —Y panel 
has increased since the +X and +Z 
measurements were made. Only after 
several months in orbit when the spin 
rate is near zero should these two data 
compare closely. 


This suggests, then, that the orienta- 
tion of the spacecraft can be determined 
by knowing the current from the array. 
Actually this is quite easy to do because 
we are assisted by a simplifying char- 
acteristic of solar cells. The current 
available from a given panel is pro- 
portional to the cosine of the angle 
between the sun and the normal to 
the panel. This relationship holds for 
angles between 0 and 90°. Each panel 
has a maximum current which occurs 
at normal incident illumination (0° sun 
angle) at a given temperature. The 
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angle of each panel relative to the sun 
line is then simply: 

I measured 
T maxx x oz 


To check the results of these calcula- 
tions, we may use a characteristic iden- 
tity of direction cosines: 

cos "x + cos “ + cos %z = 1 


‘This identity, of course, will not hold 
exactly until the satellite spin rate is 
very low for the reasons given above. 
Tnaccuracies in these spacecraft attitude 
estimates will result from changes in 
the values of I max. The maximum 
array current changes as a function of 
temperature and time in space. It 
should be possible, however, to deter- 
mine the spacecraft’s exact ‘orientation 
to 5° during the first few months of 
the AO-C lifetime. 


Observing the temperature within 
the spacecraft will give important in- 
formation. As with Australis-Oscar 5, 
the +X, +¥ and +Z face temperature 
will be several degrees warmer in the 
sun than when the panel is looking into 
space. A periodic temperature function 
will be noticed by plotting the +Y and 
+Z temperature data; since this is the 
spacecraft spin axis. In our simulation 
the +X face was warmer since it does 
not experience rotation in and out of 
the sun on a short term basis. The 
temperature difference from inside the 


cos Ox x one = 


mal gradient of the structure) is of 
importance to us. Using the baseplate 
temperature we can calculate the grad- 
ient along each axis. 


A Tx = Ttx — Tar = +58°C 
AT, = T+e — Tar = —15°C 
AT: = T+s — Tar = —15°C 


The temperature of the final tran- 
sistor in the 2 metre/10 metre transla- 
tor is of considerable importance. For 
good efficiency this temperature should 
be nearly equal to the base-plate tem- 
perature (about 1 or 2 degrees higher); 
in our example a difference of 7.6°C 
is indicated. If this were an actual 
measurement a problem would be sus- 
pected and the translator would prob- 
ably be turned off by command. 

In order of priorities the translator 
operation is second only to the power 
system performance parameters. If we 
check its performance in the simulation 
we note that the rf. power output is 
1.09 watts. The d.c. input to the final 
amplifier is calculated by multiplying 
the unregulated bus voltage (battery 
voltage) by the emitter current of the 
power amplifier transistor (Channel 
18). 

In the example given: 

Tea X Ves = 2.90 Watts 
‘The translator's pa. efficiency is then: 


Efe, = Pee (out) 


satellite to its outer surface (the ther- Poo (in) 
1A | Total Array 1(mA.)| 0 to 500 mA, |Ir = 5.00 N (mA.) 
1B +X Solar Panel | 1(mA.)| 0 to 100 mA. |I+x 1.00 N (mA.) 
1¢ |—X Solar Panel |I(mA.)| 0 to 100 mA. | I—« 1,00 N (mA.) 
1D | +¥ Solar Panel |1I(mA.)| 0 to 200 mA. |I+r 2.00 N (mA.) 
2A |—Y Solar Panel |I(mA.)| 0 to 194 mA. | I—x = 1.94 N (mA.) 
2B | +Z Solar Panel | I(mA.)| 0 to 370 mA. |I+s 3.72 N (mA.) 
2C |—Z Solar Panel |1(mA.)| 0 to 370 mA, | I— 3.68 N (mA.) 
2D | Bat, Charge or —500 to 

Discharge I(mA.) +500 mA, Inst = 10.00 N —500 (mA.) 
3A | Unregulat. Bus Vv 12.4 to 30 V. | Vivs = 0.174 N 12.4 (Volts) 
3B | Half Battery Vv 0 to 15 V. ‘Viwar 0.161 N (Volts) 
3C | Switching Reg. Vv Oto 15 V. View 0.147 N (Volts) 
8D | Battery Temp. *c —30 to +50°C | Tsar = —1.471 N + 95.79 (°C) 
4A | Base-plate Temp. *c —30 to +50°C| Tar = —1.471 N + 95.79 (°C) 
4B Translator P.A. 

Temp. *c —30 to +50°C| Tra —1.471 N + 95.79 (°C)} 
4c +X Panel Temp. *c —30 to +50°C| T+x —1.471 N + 95.79 (°C) 
4D +Y Panel Temp. *c —30 to +50°C | T+ = —1.471 N + 95.79 (°C)| 
5A +Z Panel Temp. ba 23 —80 to +50°C| T+ = —1.471 N + 95.79 (°C) 
5B | Translator P.A. 

Emitter I(mA.)| 0 to 500 mA. | Irs 5.00 N (mA.) 
5C | Transla. Sw. Reg! Vv 0 to 30 V. Vise 0.30 N (Volts) 
5D | Instr. Sw. Reg. I (mA.) | 3.8 to 63.8 mA. | Iise = 0.601 N + 3.80 (mA.) 
6A | Translator RF. 

Power Ww 0 to 10 W. Povr = 0.001 (N)* (W.) 
6B | 435 MHz. Beacon a 

RF. Power mW. Otol W. Pov 0.10 (N)* (mW.) 
6C | Translator A.G.C, Vv 0to3 V. 0.03 N (Volts) 
6D | Mid-range Cal. Vv OtolVv. NN = 50 counts +1 


AO-C Data to be Telemetered by the Morse Code Telemetry System. 


*N = Value Telemetered (omit first digit, 
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which identifies the data line number) 


2.90 
37.6% 


which is slightly higher than we are 
presently expecting and disagrees some- 
what with what we would expect given 
the thermal problem mentioned earlier. 
The a.g.c. loop voltage is quite high 
(2.62 volts out of a possible 3.00 volts) 
indicating the translator is heavily 
loaded. “This can also be near the 
maximum value. From the beacon 
power output and the current balance 
equation it can be seen that the 435 
MHz. beacon transmitter is off. 
_ Channel 24 of the telemetry encoder 
is a calibration channel for the encoder 
itself. A voltage reference of 0.5 volt 
is measured on this channel and the 
encoder should respond with an output 
of 50 counts (+1 error count). This 
0.5 volt reference is used for all of the 
thermistors as well and has been very 
carefully regulated. ‘This channel will 
allow us to recalibrate the encoder in 
flight should this become necessary. 


PRE-LAUNCH ORBITAL DATA 


ITOS-D orbital elements for middle 
of window (1731z), October 11, 1972, 
launch: 

Epoch 18h36.92 m. 

Semimajor axis 7839.845 km, 

Eccentricity 0.000257. 

Inclination 101.760°, 

Mean anomaly 265.920°. 

Argument of perigee 78.401". 

Motion of arg. of perigee —1.9168°/ 


day. 

Right ase. of ascending node 
297.546", 

Motion of right ascension 
+0.9862"/day, 

Anom, period 115.13799 min. 

Height of perigee 1459.66 km. 

Apogee 1463.70 km. 

Velocity at perigee 25676.0 km./hr. 

Velocity at apogee 25663.0 km/hr. 

Geogr. lat. of perigee +73.539°W. 

Local time of ascending node 
2106.07. 

Local time of descending node 
0906.06. 

Longitude increment 28.81°/orbit. 


HEATHKIT 


INVITES YOU TO SEE 


| 

| OUR RANGE OF 

| HAM EQUIPMENT 

| ON DISPLAY AT 

if 112 HIGH STREET, KEW, VIC. 
if 
| 
if 
| 
| 


9 a.m. to 5 p.m. Mondays, 
Wednesdays and Fridays. 


| 
TELEPHONE 86-9535 i 
AFTER HOURS 850-7179 i 
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A LEAD-ACID Battery? 


YES... 


ae 


Sonnenschein 
dryfit Batteries 


CAN be fitted 
in ANY position 


© Unspillable Rechargable 
© Completely ¢ Fumeless 
Sealed 


Lead-acid type batteries, ideal for 
all forms of portable’ electronic 
equipment. Available as dryfit PC 
for cycle operation, _ constant 
charging and discharging and dryfit 
ST for float service in stationary 
operation. Send for free compre- 
hensive Technical Manu: 


Ex-stock from Wholesalers or Aus- 
tralian Agents. 


493.499 Victoria St, West 


TELEX: Melb, 31447, Sydney 21707 


3 SONNENSCHEIN. ARAYTZ 5 


a Name... 
1 
1 
1 Address 


MAIL THIS COUPON TODAY 
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SATELLITE TRACK 
CALCULATOR 


(continued from page 3) 


cycle of orbits. Rotate the track so 
that the start of an orbit is at 173°W 
and assume the time is 1800 E.AS.T. 


Study the track and see that at 1 hr. 
42 m, after the start it passes over ZL 
and to the east of VK to cross the 
equator at 201.8°W at 1955 hrs. Now 
rotate the perspex so that the start is 
now over 201.8°W to see the track for 
the next orbit. This will now be over 
‘VK and the times between a.o.s. and 
Los. can be seen from where the track 
crosses the 0° elevation range ring, 
centred on your location, as well as the 
intermediate bearings and time. 


‘Try the correct range ring for other 
locations to sec the amount of overlap 
and whether the satellite will be in 
this overlap and at what time. Rotate 
the track around in 28.8° increments 
to see the other portion of the track 
that goes N-S. Continue to rotate the 
track around to find the next day’s 
orbits. These will not be in the same 
place, but will appear to be further 
to the west and later by 55 minutes, 
but a pattern can be derived to make 
day to day predictions easier. 


From Table 1 it will be seen that 
the tracks will be almost in the same 
position every second day and 5 min- 
utes earlier. This may not be wholly 
true in practice as a variation of the 
nominal period of 0.1 minute will alter 
the time over two days by 2.5 minutes. 
The predictions can of course be up- 
dated by the time differences found in 
practice. 


Table 1. 


USING THE PREDICTION 
INFORMATION 

Generally following a satellite by 
beam swinging for maximum signal is 
unsatisfactory, especially for the lone 
operator who may be attempting to 
make a QSO at the same time. Due to 
the relative broadness of a typical 29 
MHz. beam compared with the asso- 
ciated 144 MHz. beam, when using 
AO-C, a good signal could be received 
when’ the 144 MHz. beam is off the 
peak for transmission into the satellite. 


SUPPORT OUR ADVERTISERS! 
Support yourself also by saying you saw 
it in “Amateur Radio” 


To prepare for a particular pass, 
from the calculator find the bearing 
and times at a.0.s. and thence at two 
or three minute intervals up to Los, 
Start with the aerial array at the first 
bearing and step it around at the cor- 
rect times to the predicted bearings. 
Continue to do this even if the signals 
are weak or inaudible. The equipment 
set-up should ensure that the 29 MHz. 
output can be monitored while trans- 
mitting on 144 MHz. This enables you 
to listen for your return signal from 
the satellite and a check can be made 
of the correctness of the beam heading 
if desired. e 
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COPAL-CASLON 
24-HOUR DIGITAL 
ELECTRIC CLOCKS 


CLEARLY VISIBLE FIGURES 
INSTANT READABILITY, ACCURATE 


MODEL 601, A.C. 
The Popular One 
A unique desk/table calendar model, 
Bining atl 

Mainichi 


Digital fli cards ‘advance date. ‘day. hour 
‘and minute automatically. Anodised slumin- 
lum ‘case houses built-in neon lamp. 230v. 
50 Hz. A.C. Cord and plug attached, 


Price $27.00 


MODEL 225, A.C. 
Economy Model 
A desk/table clock’ of modem design. 
Colours: white and red. Built-in. neon lamp. 
ov. 50 Hz. A.C. Cord and plug attached. 
Price $14.00 


MODEL T-11, BATTERY 
New Model, BATTERY POWERED, with alarm. 
‘tuning fork controlled. 

At last, a clock that will operate anywhere 
and does not clutter up the room with 
cord. “It is accurately controlled with a 
tuning fork operating at 400. Hz., running 
froma single torch cell which has a life 
of approx.» one ‘The alarm can be 
Set 24 hours ahead. Push-button operated 
Globe to Illuminate’ face. Ultra modern 
cylindrical case, silver finish. 3% inch 

diam. x 8% Inch, 
Price $35.50 


Casion Clocks come from the world’s larg: 
est and most advanced (producer of Digital 
Clocks ‘and Movements 
12Hour types available on order. 


Post and Packing (registered). $1.00 


Bail Electronic Services 


60 SHANNON ST., BOX HILL NTH., 
VIC., 3129 Phone 89-2213 
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A SOLID STATE 


ELECTRONIC KEYER 


© A not-too-difficult approach to 
the production of an all-electronic 
automatic key. Seven transistors 
and sundry other components, 
plus a few easily provided bits 
of hardware, result in a device 
which does all and more ti 
the old electro-mechanical “bug” 
with no moving parts except the 
activating paddle. 


With the acquisition of an FT200 
transceiver, it was felt that a more 
suitable “shack” than the shed at the 
end of the garden should be sought. 
After a little “brainwashing,” the XYL 
(with some reservation) allowed the 
tig to be installed in a corner of the 
bedroom—the loungeroom being defin- 
itely out of the question. 

Headphones were installed so that 
the “banging, crashing, and good-day 
Jack I'm using, ‘so and so’ gear and 
the weather is ‘lousy, etc.” (the XYL’s 
words) would not irritate anyone. So 
to achieve complete silence when work- 
ing DX late at night, it was decided 


ieford Street, Mt. Gambler, S.A., 5290. 


that a completely solid-state key should 
be obtained. 

Having read an article about a simple 
electronic key using two relays and a 
handful of parts, a key was built and 
it worked just as the article said it 
would. However, it was decided that 
better results might be obtained if the 
relays were eliminated, and so the 
challenge presented itself, 

By using basic logic circuits, and 
burning a little “midnight oil,” a ‘solid- 
state keyer capable of keying the FT200 
directly without the use of a relay was 
built. 


CIRCUIT OPERATION 

With reference to Figs. 1 and 2, it 
can be seen that the keyer circuit 
consists basically of two multivibrators, 
controlled by gates, and a keying 
transistor. The free-running multi- 
vibrator (QI-Q2) produces a series of 
square pulses having a 1:1 mark-space 
ratio; the repetition rate, and hence 
the keying speed, being continuously 
variable between set limits by the 50K 
variable resistor in the multivibrator 
timing circuit. The output from this 
multivibrator is fed to the keying 
transistor (Q7) to produce a series of 


1. E. HUSER,” VK5QV 


“dots,” each having the correct length 
and the correct spacing between them. 


The bistable multivibrator (Q4-Q5) 
is triggered by pulses derived from the 
free-running multivibrator, and pro- 
duces a square-wave output with a 
2:1 mark-space ratio which is also fed 
to the keying transistor. The outputs 
from both multivibrators are thus com- 
bined to produce dashes of correct 
length and correct spacing (see Fig. 3). 


With the paddle in the neutral posi- 
tion, both multivibrators are held off 
by the gating transistors (Q3-Q4) and 
no output is obtained from the keyer. 
If the paddle is moved to the “dot” 
position, gating transistor Q3 ceases to 
conduct, the clamp is removed from the 
free-running multivibrator and a series 
of dots will be produced for as long as 
the paddle is held in this position. If 
the paddle is moved to the ‘dash” 
position, the clamps are removed from 
both multivibrators and their combined 
outputs produce the required dashes. 


It should be noted that gating is so 
arranged that once a dot or dash has 
been initiated, it will be completed to- 
gether with the following space irres- 
pective of the position of the paddle, 


Q1-Q7 SILICON TRANSISTORS 
(SEE TEXT FOR TYPES) 


D1-D8 OAS} DIODES 


FREE RUNNING 
MY, (Q1-@2) 


BI-STABLE MV. 
(as- 


as) 


GATES 
(a3-04) 


FROM PADDLE 
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re) 
c 
FIG 14 


OUTPUT FROM FREE RUNNING 


M.v.(DOTS) 


See ee IE ig 


OUTPUT FROM BI-STABLE Mv. 


LI 
COMBINED OUTPUT FROM KEYING 


TRANSISTOR Q7 (DASHES) 
BIG 3 
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Hence it is a relatively simple matter 
to produce “copy book” Morse. 

The output from the keyer (terminals 
A and B) could be used to operate a 
relay if so desided; however by suit- 
ably modifying the circuitry and choos- 
ing a suitable keying method, the de- 
vice can be made to key directly a 
transmitter or tone oscillator. 


CODE PRACTICE 
It is desirable that a method of code 
practice be available to operators new 
to electronic keys before they go “on 
the air”, 
A 


220F 


oF om 
E ourput 
REQUIRED 


FIG 4b PRACTICE OSCILLATOR 


Fig. 4 shows two circuits which can 
be connected between terminals A and 
B of the keyer for this purpose. Circuit 
values may have to be changed slightly 
to obtain a suitable tone consistent with 
the amount of inductance in circuit and 
the likes of the individual operator, etc. 
Either PNP or NPN transistors can be 
used in the circuit shown in Fig. 4b, 
bearing in mind that points A and B 
will have to be reversed when using 
PNP transistors to maintain correct 
polarity to the circuit. 


TRANSMITTER KEYING 


Fig. 5 shows how the keyer can be 
used in conjunction with an SCR to 


FIG5 CATHODE KEYING of 
LOW POWER STAGE 
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key the cathode of a low power stage 
of a transmitter. However, to ensure 
reliable turnoff, it is necessary that the 
cathode current of the tube be some- 
what than the holding current of 
the SCR used. Since the holding cur- 
rent for a low power 400 volt SCR is 
typically in the region of 10 mA, a 
stage having a low cathode current 
must be available. 


MODIFICATION 
FOR HIGH 
BLOCKING 
VOLTAGE, 


In Fig. 6a, the keying transistor 
conducts under “key down” condition 
to remove blocking bias from the tube. 
Note that with this circuit the keying 
transistor must be able to withstand 
the “key up” voltage and it is suggested 
that a BC107 might be used for keying 
voltages up to say 40 volts. If PNP 
silicon transistors are used in the keyer, 
then a BCI77 could be used as the 
keying transistor and point “C” would 
be more conveniently placed at ground 
potential. (N.B—The diodes and rail 
polarities, etc., must be reversed when 
using PNP transistors.) 

For blocking voltages greater than 
40 voltages, the circuit in Fig. 6b could 
be tried if a suitable high voltage 
transistor is not available. 


KEYING THE 
“FOX TANGO TWO HUNDRED” 


‘When using the keyer in conjunction 
with an FT200 transceiver a high volt- 


FT200 KEYED 


eral 


C.R. 
KEYING PRODUCED BY FILTER 


age transistor or the SCR circuit of 
Fig. 6b should be used since the “key 
up” voltage is in the region of 100 volts. 

‘However, a small cheap low voltage 
transistor can be used if a 3.9K resistor 
is wired across the key socket, This 


has the effect of reducing the “key up” 
(continued on page 16) 


MATERIALS LIST 


No. Description and Material 


Base plate—/A" thick mild steel or brass 
ate. 
iub-assembly plate—Y4"" thick bakelite or 


Vubular’ spacere—brags tubing or bakelite. 
Contact “"standoffe—bress “fobtained from 


1 
2 

3 

2 larised relay) 

arsed rela 

= Bee sandal insulators—bakaite, 
7 

8 

8 


Cable’ clamp—brass,, aluminium, etc. 
Geetect re 

rel 
P.CB_P.C.8. or Veroboard. 
Double-sided Sontact—obiained trom polar. 
ise 


‘screws—obtained from. polarised 


alte or perspex. 
12 Top bearing siatt—-y/16" Bakelite or perspex, 


13 Return epring0.028" phasphor-bronze ‘wire, 
12 Covar-eulteble pistic box. 


45 Speed control—s0KA potentiometer. 
4  Gontrol_knob—any suitable knob. 
17 Connecting cable—shielded multi-core cable. 
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AN INTEGRATED CIRCUIT 


IF. STRIP 


@ An outboard i.f./detector strip 
suitable for improving the sel- 
ectivity of a receiver for r.t.ty. 
reception. 


Having recently become interested in 
the rity. mode of communication, it 
did not take me long to realise that my 
communications receiver needed some 
additions and/or modifications or it 
“had to go”. After extensive modifica 
tions to the power supply (adding VR 
tube), b.f.o, and taking care of some 
mechanical details, the drift problem 
was made bearable but the set itself 
lacked the ability to be selective enough 
for close channel reception of r.t.ty. 
transmissions. In conditions of crowded 
Amateur bands, perfect copy of r.t.ty. 
transmissions was almost impossible. 


JOHN E. DUNKLEY,* VK5JE 
(Ex VK5ZJD) 


The 120 pF. capacitors across the 
input and output coils of the mechan- 
ical filter should be 5% types or better 
and preferably high stability types, e.g. 
silver mica (SM). The IC is conven- 
tionally wired and do not forget the 
capacitor (0.1 «F.) from pin 2 to earth. 
An RCS. type 178 455 kHz. if. trans- 
former was used to couple the output 
of the IC to the product detector. This 
unit was used because it was in the 
junk box but other types could be 
used without circuit modification. ‘This 
particular type is one of the larger 
variety i. transformers as used in the 
miniature valve mantle sets, but if size 
is a problem a miniature '“transistor- 
ised” version could be substituted. 
The product detector is one which 
works very well with a minimum num- 
ber of parts and provided the b.f.o. 


COLLINS MECH. 
FILTER 485 KHZ 


458 WHE 


Ste TERT 7 
TRANSISTORS : THT? SE4OI0 OR 2N9SE4 
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It was decided that an outboard if, 
strip and detector would be a good 
start to “updating” the receiver side 
of the shack equipment, and would also 
be a good interim start for an all 
transistorised afc. controlled receiver 
for serious rtity., cw. 5.8.b. copy. 
Having decided that the if, strip would 
be a good place to start this project, 
things started to move. 


The heart of the if, strip is a 455 
kHz. mechanical filter having a pass 
band of 2.1 kHz. This is followed by 
a Fairchild IC type uA719. 


Looking at the circuit (Fig. 1) we 
find that the first active device, Tl, 
provides some amplification at 455'kHz. 
and also provides the correct matching 
for the mechanical filter. It should be 
pointed out that the coupling to the 
mechanical filter is done by a 12 pF. 
capacitor and this value is the maxi. 
mum that can be used if the pass band 
characteristic of the filter is to remain 
unchanged. 
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injection is greater than 1 volt p-p no 
problems should be encountered in this 
section. 

Finally, some amplification at audio 
frequencies is provided by T2. 


As can be seen from Fig. 1 the whole 
unit operates from a +12v. supply and 
the current requirement is only 20 mA, 
The three sections are each decoupled 
from the supply and no instability was 
encountered even during the initial 
breadboard stage. 

The IC has an in-built facility for 
age., having a range greater than 30 
B,, ‘but if this is not required, pin 4 
must be left open, ie. mot connected 


FIG 2 MANUAL GAIN CONTROL 
(0F REQUIRED) 


to anything, however a 50K ohm poten- 
tiometer connected between pin 4 of 
the IC to earth provides a manual if, 
gain control (see Fig, 2). A 0.01 pF, 
capacitor connected from pin 4 to earth 
(provision for mounting this is pro- 
vided on the p.c. card) takes care of 
any possible instability problems. This 
capacitor need not be used if the man- 
ual gain control is not incorporated. 

A second independent amplifier pro- 
viding some 30 dB. of gain is also avail- 
able in this IC and although not used 
in this if. it is “earmarked” for use 
in the afc. unit mentioned at the be- 
ginning of this article, 

The leads to the am-ss.b. switch 
should be kept as short as possible, 
preferably shielded and the switch is 
normally open for s.s.b. and c.w., and 
normally closed for a.m, 
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FIG 2 FET DRIVER 


630 


The alignment procedure is about as 
simple as anyone could ask for. It 
involves providing a 455 kHz. modu- 
lated signal at the centre of the mech- 
anical filter passband, selecting the 
a.m. switch position ‘and monitoring 
the collector of T2 with a c.ro, or a.c, 
voltmeter and adjusting the primary 
and secondary slugs in the if. coil for 
maximum reading. Measuring the d.c. 
current drawn (20 mA.) will give a 
ood indication that all is well, The 
input signal to the if. for this align- 
ment need only be in the region of 
10 #V. When aligned, a 1 xV. 455 kHz, 
signal is detectable. 

To connect the if. strip to a valve 
type receiver a FET driver can be added 
to the receiver. A suitable driver is 
shown in Fig. 3. Note: The driver unit 
should be mounted within the valve 
receiver. e 


|LOG BOOK | 
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Larger, spiral-bound pages 
with more writing space. 


Price 75¢ each 
plus 25 Cents Post and Wrapping 


Obtainabl 
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from your Divisional Secretar 
P.O. Box 38, East Melbour 
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A SOLID STATE 
ELECTRONIC KEYER 


(continued from page 14) 


voltage to approximately 30 volts with- 
out affecting the keying characteristics 
of the transmitter, thus allowing tran- 
sistors such as the BC107 (NPN) and 
tthe BC177 (PNP) to be used. 


The FT200 is renowned for keying 
transients and this, coupled with the 
inherent fast switching times of the 
keyer, caused some problems with 
“thumping”. 


Many ideas were tried, and eventually 
the “brute force” filter shown in Fig. 7 
was adopted and wired in place of the 
original Yaesu filter. Values appear to 
be fairly critical, but a keying char- 
asteristic with a slight “thump” on the 
make and a clean break was obtained 
using the values shown, 


CONSTRUCTION 


The keyer can be built using the hand 
tools normally found in the experi- 
menter’s workshop. Fig. 8, together 
with the materials list, should give in- 
tending “smoke signallers” a good idea 
of construction, however a few points 
should be made:— 


1. The size of the keyer is necessarily 
a function of the box available 
and since the original was built 
around a plastic box of dubious 
origin, measurements have pur- 
posely been omitted. 


2. The fixed and moving contacts 
were obtained from an old PMG. 
polarised relay which had been 
lying in the junk box for many 
years. A few of these are still 
available through disposal houses 
at a reasonable price. 


3. All the electronic components 
were mounted on “vero-board” 
which fitted neatly inside the 
keyer. A printed circuit board of 
course would make for a neater 
job. 


4. If steel or brass is used for the 
base plate, a piece of 1/32” sheet 
rubber glued (with contact adhe~ 
sive) to the underside will prevent 
any tendency to slip even on quite 
smooth surfaces. 


FINAL COMMENT 

The arrangement used at VKS5QV is 
the tone oscillator shown in Fig. 4b 
(using AC128 transistors) and the 
PNP keyer. A switch is used to allow 
the practice and transmitter keying 
functions to be readily selected. Output 
from the tone oscillator is fed to a tape 
recorder so that any practice sessions 
can be recorded and evaluated. 


The unit is powered from 9 volts 
obtained from a simple transistor series 
regulator. 


Good luck and good DX! e 


AMATEUR FREQUENCIES: 
USE THEM OR LOSE THEM! 


WHEN IN MELBOURNE VISIT OUR WAREHOUSE 
AND TELL YOUR FRIENDS ABOUT YOUR BARGAINS 


RITEBUY TRADING CO. 


69 ARDEN ST., NORTH MELBOURNE, VIC., 3051 
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Browse, select, name your own price. 


No lists. 
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©, T. LEMPRIERE & CO. LID. Head Office: 31-41 Bowden St., Alexandra, N.S.W., 2015 
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NEWCOMER'S 


NOTEBOOK 


With Rodney Champness,* VK3UG 


The contribution this month is rather 
short as I am in the process of shifting 
my home due to the nature of my em- 
ployment. My thanks to those who have 
taken the trouble to write to me, with 
ideas, circuits and requests for’ help. 
I may not be in the position to reply 
to all directly, but I do expect to help 
via “Newcomer's Notebook” wherever 
this is possible. 

I have an offer from Miles Turner, 
45 Kent Street, Kallagur, Brisbane, 
4503, of information on the old A.W.A. 
709C series of eight-valve seven-wave 
band receivers. These sets, although 
bulky and using octal-based valves, 
should prove to be well worth over- 
hauling. They tune narrow bands, with 
continuous coverage, from 530’ kHz, 
through to 23 MHz. ‘They have an rf. 
stage, and in general are built very 
solidly. The r.f, section is rather clut~ 
tered but with care and the use of a 
small soldering iron, routine mainten- 
ance and modification should not cause 
much trouble. 

The addition of a small oscillator 
bandspreading capacitor, as mentioned 
in September “A.R,,” and the fitting 
of a product detector, which will be 
part of a future issue, would make these 
rather oldish but well designed sets 
suitable for the commonly used h4. 
transmission modes. 

I suggest you write to Miles if you 
require data on these sets, 

I have been asked by a reader if I 
could build @ converter to go on the 
front of an old dual-wave receiver. It 
would certainly be possible, but there 
are two reasons why I cannot oblige: 
(1) that my time is restricted, and (2) 
that it is the aim of “Newcomer's 
Notebook” to help you to build or 
assemble for yourself some or all of 
your receiving or transmitting/receiv- 
ing station, “One-offs” for projects 
some time in the future may be a 
possibility. 

Some future articles will be on tele- 
vision interference as caused by 6 metre 
Amateurs, basic test equipment, and 
learning morse code. e 


+4 Rathmullen Road, Boronia, Vic., 9155, 


CORRECTIONS TO VK-ZL 
1972 CONTEST RESULTS 


Phone Section 


14MHz, Total 
VKsDO ‘7000 ‘7000 
VK2ABC 3570 $570 
VKZEB 3480 3480 


AROUND THE TRADE 


R. H. Cunningham Pty. Ltd. announce their 
appointment as exclusive distributors in Aus~ 
tralia for the complete line of wiring compon- 
ents (pan-ty sta strap cable ties, “harness 
accessories and allied items) manufactured by 
Panduit Corporation of the U.S.A, Both open 
and bond stocks are available. 
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Commercial Kinks 


With Ron Fisher,* VK30M 


Since starting this column several 
months ago, the Trio 9R 59DE/s re- 
ceiver has without doubt stirred up the 
most interest. My incoming mail seems 
to indicate that there is at least ten 
times the demand for information on 
this receiver than there is even for the 
F200, Perhaps there is a moral in this, 
put I must leave our readers to work 
it out, Therefore this month I am going 
to publish a few extracts from letters 
I have received over the last few 
months. I hope this will enable Trio 
owners to compare their problems and 
experiences, However, before getting 
onto them I intend to continue with 
the Carphone conversions from Peter 
Campbell, VK2AXJ. 


CONVERSION OF A.W.A. 
F.M, CARPHONES, Part 2 

High-band Carphone to 146 MHz— 
‘Transmitter: Add 6.8 pF. across each 
winding of TR8. Add 1.8 pF. across 
L9, Rewind Lili with 4 turns of 16 
s.w.g. Remove C94, C115 and relay RL2. 
Receiver: Add 1.8’ pF. to L4. 

Low-band MRI0B to 52 MHz— 
Transmitter; Add 15 pF. across both 
windings of LT4. Rewind both LT5a 
and LTSb with 8 turns of 16 s.w.g. 
Rewind both LT6a_and LTéb with 6 
turns of 16 s.w.g. Receiver conversion: 
Rewind L1 with 18 turns of 24 B. & S. 
and tap at 3 turns from the cold end. 
Rewind T1 in the same way. Add 
capacity across T9 until it resonates at 
0 MHz, 

Low-band MR10C and MR20A to 52 
MHz,—Transmitter conversion; Add 15 
pF’, across both windings of Til. Re- 
wind L11 with 8 turns of 16 s.w.g. 5/16” 
diameter and 3” long. Rewind Li2 in 
the same way. Rewind L13 with 6 turns 
of 16 s.w.g, 9/16” diameter and 4” long. 
Increase Ci25 to 100 pF. Receiver: Add 
4.7 pF. to Ll, 33 pF. to L2 and L3, 
and 10 pF, to'L4 and L5. 

Low-band MR20B to 52 MHz— 
Transmitter conversion: Add 15 pF. to 
both L8 and 19. Rewind Lil with 6 
turns, L12 with 18 turns and L15 with 
10 turns. Receiver; Add 4.7 pF. to both 
Li and L2. 3.3 pF. to L3, 10 pF, to L5 
and L6. Increase C6 to 39 pF., but 
note that this value is critical and may 
vary on some units to achieve neutral- 
isation. 

In all the preceding modifications 
coils should be wound with the same 
diameter and spacing as the original 
unless otherwise specified. 

If the narrow band filter, type 
5Q57975, is removed and replaced with 
the wide band filter, type 3Q57975, the 
2.2 pF, condenser across the input and 
output of the filter should be removed. 

That completes the carphone data for 
the time being, but don’t forget that 
cireuits will continue to be available 
in the usual way. 


THE TRIO 9R 59DE/DS 
My thanks to all who have written to 
me with your ideas and comments about 


“3 Fairview Avenue, Glen Waverley, Vic., 3150. 
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these receivers. Without exception, 
owners are generally happy with the 
performance of their sets. However, 
the Trio is very adaptable to smali 
modifications similar to those covered 
in past issues of “Amateur Radio”. One 
such change is a better tube in the rf. 
stage in place of the 6BA@. There are 
several possibilities, the first being the 
6BZ6. This would give a worthwhile 
lift in gain and only one small circuit 
change is necessary. Remove the earth 
connection to pin two of the rf. tube 
V1. Now connect pin two to pin seven 
with a short piece of insulated wire. 
It is now possible to plug in either the 
original @BA6 or the new 6BZ6. 

A better choice, however, would be 
the EF183/6EH7. This tube has a 
transconductance of 12,500, nearly three 
times that of the 6BA6. To instal this 
tube in the Trio it is necessary to re- 
move the existing 7-pin socket and 
replace it with a 9-pin socket. With 
such a hot tube some additional shield~ 
ing is needed. Cut a piece of light gauge 
tin plate about 1” high and 14” wide, 
Position this across the socket and 
solder it to pins 5, 6, the centre earth 
spigot and the nearby earth lug. The 
tube can now be wired up to the 
original circuit. 

Chas Othen, VK5ON, reports some of 
his experiences, After making all the 
power supply improvements so far de- 
scribed, an extra electrolytic across the 
first section of C42 reduced the hum a 
further 50%. Chas used 16 4F., but, I 
would think that 50 »F. would’not be 
out of the way. 

The b.f.o. developed trouble after 
about 12 ‘months’ use. It would either 
drift off frequency or drop out of oscil- 
lation altogether. After much search- 
ing, Chas traced the trouble to a 1,000 
PF. 125v. condenser across the b.f.o. 
coil. This was replaced with a 1,000 
pF. 600v. styroseal type. 

He also reports improved reception 
with the help of a VK5AX preselector. 
This unit enjoyed great popularity dur- 
ing the middle 1950s, and was unique in 
that it tuned from 3'to 30 MHz. without 
the need for band switching. Apart 


Now available in Australia! 


; TRIBAND MINI BEAMS 


Mini-Products, Inc., U.S.A. 
The object of this Company has been to 
provide multiband beams of minimum weight 
and size to cater for those with restricted 
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from the extra gain, the front-end 
selectivity would be increased with a 
reduction in images on the higher bands. 

‘An interesting modification comes 
from A. Graham, VK6ZCQ. He has 
transposed the b.f.o, and the if. input 
connections to the product detector V6 
and says that this gives a more constant 
bo. level. In a letter just received 
from Alex, he gives details of a cathode 
follower using the vacant half of the 
6AQ8, and I will include circuit details 
in next month’s issue. He reports an 
improvement in stability with this mod- 
ification. 

‘Neville Symons, L30448, also reported 
bo, trouble. In’ the early 59DEs, the 
bo. tuning condenser was apparently 
of poor design, After some use it 
developed wear and consequent fre- 
quency instability. Neville replaced this 
with the later type, which is the same 
as the one used for the antenna trim- 
mer, Neville also improved warm-up 
drift by moving the OA2 regulator to 
the socket position intended for the 
calibrator tube. If you have already 
installed a calibrator, ‘some form of heat 
shield might be worth a try, 

I did intend to include ‘some more 
FT200 modifications this month, but it 
looks as if I have run out of space 
again. Next month then, back to the 
FT200 and even more 'on the Trio 
9R 59DE/DS. e 


* 
AFTER THOUGHTS 


Some after thoughts on an F.M, Re- 
peater by Ian Champion, VK5ZIP (see 
April and May 1972 “A.R.”), 

1. The power supply was labelled 
as 0.5 amp.—should be 5.0 amp. 

2, Power supply. Pin 9 of the LM300 
and the 1 4, 35v, tantalum capacitor 


should be shown connected to the 
collector of 2N3442. 
3. Ident control circuit. The col- 


lector/base feedback resistors of the 
bistable pair TR4/TR5 should be 47K 
ohms not 4K7 ohms. Likewise the tx 
control circuit. 

4, ‘The repeater now identifies as 
“VKS5WI/R1"—25 w.p.m. m.c.w. from 
a new fully solid state IC keyer (in- 
stalled January). 

5. Sporadic interference from indus- 
trial rf, generating equipment was 
causing idents ad nauseam. A modifica 
tion was incorporated such that a 
minimum of three seconds of input 
signal was required before the ident. 
circuit recognised its presence, 


MODIFICATION 10_IDENTIFICATION CONTRO! 
CIRCUIT 


The value of the base resistor of TR2 
(33K) is dependent on the g (beta) of 
TR2 (suggest >200) and the time delay 


required. 
6. Now 100 Channel 4 operators in 
VK5 (and growing). e 
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AWARDS COLUMN 


With Geoff Wilson,* VK3AMK 


W.LA.—TASMANIAN DIVISION 
Vki GOLDEN JUBILEE AWARD 

(1) Radio Amateurs outside Australia and 
New Zealand to contact five (5) Tasmanian 
Stations (VK7) during the period ist January, 
1973, to Sist December, 1973. 

(a) “Any recognised ‘Amateur band may be 
used. 

(3) Any Amateur mode of transmission may 
be used with cross mode being acceptable. 
Cross band working is not acceptable. 

(a) A’ copy of ‘the ‘log showing date, time, 
band and other relevant details signed by the 
operator and two (2) other licensed Amateurs 
or by the operator and the Secretary of his 
Club’ to suffice for recognition of contacts. 
Isolated operators who are unable to comply 
with the above may request their logs be 
Subject to check by the organisers, 

(3) A suitable certificate inscribed with the 
humber of Tasmanian stations worked will be 
Iksued to the operator as confirmation of the 
contacts, 

1G). To ensure receipt of the certificate, IRCs 
will be sent with the log as follows: Sea Mail 


w Zealand | stations 
will be Fequired fo contact twenty (20) ‘Tas 
Manian stations with the remainder of the 
Rules applying except that the QSL Bureaux 
be used for despatch of certificates unless the 
‘operator wanted service in (8) above, when 1 
and 2 IRCs respectively will apply. 

(8) Address for submission of log: 

VET Golden Jubliee Award, 


Box #913, G.P. 
‘Hobart, ‘Fasmania, 7001. 


HUNTER BRANCH AWARD 
This certificate, awarded for outstanding per- 
formance in ening or two-way com- 
munieations, ailable. 
"To qualify for the award, 
been “completed during |’ an: 


tes. will 


‘Must confirm that 
‘Valley Amateur stations 
have been” contacted. No ‘band. limitation. 
Claims ‘tobe accompanied by a copy of the 

ition that QSL cards to confirm 


ps.—Must confirm 
that ten. different ley Amateur sta- 
Hons have been contacted. No band limitations. 
Does not apply to Amateurs resident in VIEL 
or VK2 call areas. Claims to be made as in 


class (a). 

cl N.8.W. and A.C.T, Stations. —Must 
confirm that’ twenty different Hunter Valley 
‘Amateur stations have been contacted. No band 
limitations. Claims to be made as in class (a). 
Except that Hunter Valley stations must pro- 
duce confirmation in the form of QSL cards. 

(@) For Hunter Valley Stations—Must con- 
firm that one hundred different overseas coun- 
tries have been contacted. No band limitation. 
Applies only to Hunter Valley stations and is 
‘an additional award to class (c). Claims must 
be accompanied by QSL cards. 

(e) For Hunter Valley Listening Stations.— 
‘Must confirm that twenty-four different over- 
seas countries have been logged while in con- 
fact ‘with other Amateur ‘stations. No band 
limitations. “Loggings must include four sta- 
tions each’ of the six continental areas as set 
out in the International Amateur Radio Union 
classification. Claims must be accompanied by 
QSL card 

How te Claim the Hunter Branch Awa: 
‘The Hunter Branch Award may be claimed. b; 
submitting the ‘necessary extract and QSL 
ards if required to: 

Hunter Branch, W.I.A, Award Committee, 

Box 134, P.O. 

Charlestown, 

N.S.W., 2200, Australia. 
Cost of the Hunter Branch Award Certificates 
to those applying for it will be $1.00 if posted 
alrmail, $0 cents if surface mailed, 10 cents if 
it is collected at a Hunter Branch meeting. 

Stations defined as" being Hunter Valley 
stations must be established permanently as 
far as the definition accepted. by the Radio 
Branch of the Postmaster-General’s Department 
within the borders of the Hunter Valley as 
gesned by the Hunter Valley Research Found: 

The decision of the Hunter Branch W.LA. 
Executive Committee will be fnal. 


jerlod after Ist January, 1970. Certific 
‘awarded in five 


tb) For Aw 


7 Norman Avenue, Frankston, Vic., 3199. 
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P.M.G. EXAMINATION PAPERS, 


AUGUST 1972 


The following are the questions asked at the 
last examinations:— 


SECTION K (REGULATIONS) 
(Time allowed—30 minutes) 
NOTE.—Three questions only to be attempted. 


1, (@) State the regulatory requirements ‘re- 
garding the quality of transmissions from 
an amateur station. 


(b) Discuss the responsibilities of _ the 
licensee of an amateur station regarding 
the erection of an. aerial ‘mast. 


2 (a) Give an example of a distress call sent 
ye 
(4) radiotelegraphy, and 
(ii) radiotelephony. 


(>) As an amateur station licensee what 
action would you take upon hearing a 
distress call? 


3. What action should be taken by an amateur 
station licensee when informed that trans- 
missions from his station are causing inter- 
ference to the reception of television or 
broadcast programmes? 


4. State the meaning of each of the following 
"Q” code signi 
QRX QRT? QSY QRU QRH? 


TELEGRAPHY 
Section L (Ret 
(Speed—10 words per minute) 
Four months ago today Venus 8 
departed this earth bound for 
the searing planet ‘The 472 
degree Celsius heat prevents 
soft landings by manned craft 
however a capsule dropped from 
the spacecraft survived 50 
minutes of this heat together 


with the atmospheric pressure 
some 90 times greater than 


Section L (Sending) 

Time allowed—2% minutes 

(Speed—10 words per minute) 
‘This was the second capsule to 
transmit from Venus ‘The first 
Insted 23 minutes and came 
from the spacecraft Venus 7 in 


1970 No man made craft has 


SECTION M (THEORY) 
(Time allowed—2% hours) 


NOTE.—Seven questions only to be attempted. 
Credit will not be given for’ more than seven 
answers, AM questions earry equal marks, 


FOR YOUR— 


(a) 


. (a) Draw the circult diagram of an amateur 


station transmitter sultable for operation 
in the 144-148 MHz. band. Explain 
briefly the theory of operation of each 
stage of the transmitter. 


(b) Describe how you would tune the trans- 
miter described in (a). 


. Assisted by a clreult diagram, explain the 


operation” of ‘a. cascode radio-frequency 
amplifier suitable for use in a v.hf. receiver, 


|. (a) Describe, with the aid of a sketch, the 


operation of a type of microphone ‘suit 
able for use at an amateur station, 


(b) Draw a circuit di: 
type pre-amplifier suitable for use with 
a high Impedance type microphone, 


|. Discuss the limitations of a heterodyne type 


frequency meter when used alone for 
measuring frequencies in amateur bands 144 
MHz. and above. What additional apparatus 
would you use to ensure that the measured 
frequency does in fact lie in the desired 
band? Briefly discuss the theory of opera- 
tion of this additional piece of apparatus. 


. (a) What is a parasitic oseillation and how 


is It produced? 

(b) Why are pai 
transmitter? 

(c) Explain the methods you would adopt 
to locate and suppress. them, 


(a) Explain the possible causes of inter- 
ference to television receivers from at 
teur station  transmitte 


(b) Discuss the technical precautions you 
would adopt to avoid interference from 
a transmitter to television and broadcast 
Feceivers, 


(a) Discuss the factors which affect the D.C, 
resistance of a conductor. 


(b) Explain why the radio-frequency resist 
tance of a conductor may differ from 
its D.C. resistance. 


(e) Describe a method of winding which 
will minimise inductive effects in a wire 
wound resistor, 


ities undesirable in a 


the features you consider an 
. operating in the 14 MHz. ama- 
teur band, should possess to enable it 
to communicate effectively over very 
Jong distance: 


(b) With the aid of a sketch describe briefly 
an antenna possessing the features you 
have outlined in (a). 


|. (a) Find the total capacity when three cap- 


acitors of 2, 4 and 5 microfarads respec- 
tively are connected: 

(i) in parallel, and 

(i) in ‘series. 

Calculate the capacitive reactance of the 
serles combination in (a) when con- 
ected across a 50 Hertz supply. 


0) 
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AMATEUR RADIO EQUIPMENT 


in 
PAPUA-NEW GUINEA 
Contact the Sole Territory Agents— 


SIDE BAND SERVICE 
P.O. Box 795, Port Moresby 


Phones 2566, 3111 


Amateur Radio, November, 1972 


CONTESTS 


With Feter Brown,* VK4PJ 


Congratulations to VKS on a fine effort which 
brought a well deserved win, Until the last 
few days It seemed to be a “pushover” for 
‘Vik4, ‘but VKS made a great final effort with 
some 40 logs to win. well. T would suggest 
that. It was a case of VK making up thelr 
mind to win and getting “stuck into the job.” 

Geoff VKSTY himself posted the final batch, 
Phil VKSNN wrote a band plan and look ai 
the percentage of high scorers. 

‘VK4 was not far behind but is possibly get- 
ting complacent? 


tion? on improving on last year's high. 

Tam pleased with this year's contest because 
we ‘are’ on the “up” again. Only a small 
Improvement but nevertheless an improvement. 
Next year let us aim for 100 logs, not very 
difficult’ really, Just $0 from VK3, 40 from 
Viz, and’ doubiless the small States could 
ily Knock up 80 between them—VK6 could 
that on its own. Let us make the effort 
for 1973, 

Judging by the comments I was not the only 
person pleased with the contest und I have 
yet to work out how to acknowledge each not 

Frank VKAII, with such a fine score, is an 
experienced ex-Canadian contest operator and 
indicated that this was the best of over 100 
contests in which he has participated. 

Get that key out for next year—quite a few 
operators. mentioned that they could not get 
a’ e.w. contact after a phone contact, 

Next month I will pass on some of the 
comments for you to think about, 

Now to the Ross Hull, Are you ready to 
help make a success of the contest? 

‘As a matter of interest, VIZAD scored over 
1800. points last Ross Hull Contest, but unfor- 
tunately I did not receive his log, although a 
copy was forwarded subsequently,” Let me 
Know immediately if your log is missing from 
results. 


Look for the John Moyle National Field Day 
Contest rules in next “Amateur Radio”. I am 
looking forward to you helping me make this 
4 great contest. Have you thought of taking 
the XYL out for this day? The ZLs do just 
that: ‘make it a pienic day for those who are 
in dust to make the contest a. succi 

Don't forget that the ZLs will be around and 
I have written overseas to. U.S.A., U.K., Japan 
and Germany offering certificates to the two 

‘operators who. make the greatest 
r of contacts with VK mobile or portable 


station 
T am trying to make it a busy week-end. 
Let us look at those dates again. 
Nov. 25-26—CW “CQ” WW DX Contest. 
Dec. 9-Jan, 21, 1973—Ross Hull Memorial 
‘VHF Contest. 
Feb, 10-11, 1973_John Moyle Memorial 
Nationai Field Day, Phone/CW, Portable/Moblie 
or VHF/HF. ? é 


Last thoughts. Have you thought of an R.D. 
Contest, with one point per contact corrected 
for participation rate?? as an experiment??— 
‘KAP. 


R.D. CONTEST TO VK5 


DETAILS OF DIVISIONAL SCORES 
Aver. 

Div. Licen- Partici- ‘Top State State 

ision Logs pation Logs Pts. Score 

‘VK5-8 125° «179 «(16.1 «194341778255, 

‘VKi-9 194 © 823-164 1196 36060 7043 


‘VK7-0 66227-29855 «13656 4027 
VK2-1 121 2098 «6 = «190940576 3718 
VK3 891995 46930 323492973 
VKe 33508 GSE OAT 


In the detailed Divisional results the first 
set" of figures is for contacts made and the 
Second set points scored. An asterisk indicates 
cheek log. 


‘Federal Contest Manager, Box 638, GP.O., 
Brisbane, Qld., 4001. 
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‘VKI—Phone 
SAT 716 | AN 164 355 | MF 
305 c42 | GT 180 338 | RH 
39 591 | AOP 120 257 | LN 
153 359 | Dr 82 201 | ML. 
Zr 83 161 

VKI—cw_ | _VKi—open 
ve 65 960 | DA 302" 575 
AG 16 83 | EP 200 394 
YR (189 311 


VK2—Phone 
510 1389 | RY 148 324 | ZZX 
4751ma | Cr 110 3i9 | CF 
517 1288 | AIM 118 316 | AFA 
471 1097 | AVS 114 313 | Ka 
382 1030 | BDT 125 313 | cu 

BKG 100 297 | Pz 
gor | ADA 119 265 | BLD 
a2 | HQ 100 258 | yo 
sa. | NF 85 241 | AWX. 
sea | US_ 78 20 | SW 
363 | ACK 65 17 | CS 
559 | BMX 56 168 | AEC 
490 | BYY 71 129 | AAH 
4or | ATZ 59 138 | ASI 
gas | RU 31 124 | ZMP 
gz | os 41 14 | ZvH 
er | As 31 106 | Le 
358 | BMD 28 99 | AKX 
34 | AGS u4 96 | ZsG 
m3 | AYL 3 95 | ZUT 
328 | APH 29 91 | ZTP 
BK % 70 
vK2—cw 

AGI 10 998) CX 149 390 | AMB 

BRA 188 916 | BHO 163 302 | IV 

QL 126 768 | WN 42 260 | MT 

VN 127 08 | ZC 50 246 | RY 

GR i sa) Fo 43 24 | Bag 

GT i 62| ZO 33 188 

HW 100 572 | 3¥ 41 16 | xq 

YB 80 418 Gs 

AHM 531 1392 

BO 420 1290 

DO 470 1239 

BNW 350 850 

ATT 218 556 

VK2—Receiving 

C. Ferguson, 12046 957 | S. Dwight 

J. Hillard L2o1 720 | W. Newport 

Birrong DIRC. 650 

yicToRIA 
vK3—PI 


AUSTRALIAN CAPITAL TERRITORY 


SRERESLRE ESSE 


usoX SSBRShSS22SERE 


AQO 532 1150 ) AYF 100 252 | ZYP 
BCr 525 1098 | FE 100 241 | OL 
ww 413 885 | zD 131 240 | JK 
Apw Mo 769 | KK 100 236 | ZU 
AVP 31 757] AIS 105 204 | DY 
AxV 30 677 | BFN 100 201 | AER 
ZY 314 635 | AVI 101 199 | Yaq 
BIB 279 627 | LP 58 181 | TG 
BDL 341 603 | ASI 105 177 | CIF 
CCH 275 604 | EG 60 187 | BCZ 
ASV 241 550| LV 50 181 | ARO 
Asx 253 519 | BCT 60 134 | ZYO 
EF 201 416 | QZ 57 129 | AHG 
BBY 205 378 | YAP 12% 124 | GS 
ARY 178 358 | Wy 51 117 | ALD 
up 31 | PY 58 17 | Tz 
ANP 140 278 | HE 60 109 | ARA 
Zs 100 277 | Asp 57 108 | YFL 
SM 109 275 | RN 31 33 | RA 
WM 2 85 
vK3_cw 
XB 224 837 | AMA 62 276 | ABR 
Op 214 20 | YF 156 265 | RY 
APN 205 792 | ARK 57 235 | KX 
MR 178 507 | BGF 51 202 | AMD 
FC 182 510 | AXK 23 155 | ZM 
zr ue Zo 7% 159 | CM 
ABS 30 130 
VK3—open 
AYL 224 448 | EZ 
¥Q° 153 373 | ADP 
KF 100 302 | KS 
ASE 103 192 | ZBB 
BGR 102 164 
VK3_Receiving 
A. Groen, J. Grech, St. John’s Col. 
‘and T. Jones i035 | A. Gash 


E.. Trebileock 
(all ew.) 636 


seuuseesseeese 


saeeSi 


KX 126 G44 
XW 153-413 
OD “44 202 

40170 
M515 1745 
XY 281 1048 

388 1094 
FH 373 1020 


B, Lenehan, Lal 
LR. W. Einst 


QUEENSLAND 
‘VKi—Phone 


2 
E 
s 
2 


RE 100 370 
Le 21 133 
RE 8 33 

UA 176 497 | HZ 13-30 

MY 100 430 

VKi—Recetving 

82 423 Chas ‘Thorpe 240 


SOUTH AUSTRALIA 


BW 576 
NB 602 
gx ie 

40 
JR 422 
FT 390 
NN 360 
su 37 
Zz 300 
GM 332 
cp Ms 
wy 360 
Ty 333 
TH Ma 
uc 30 
PH 290 
vr MB 
qv 287 
ST 259 
EF 227 
Uy 203 
Mc 214 
ZB 205 
zr 27 
LN 143 
AX 157 
VB 168 
NI 135 


MY 150 674 
FM 105 463 
FY 100 440 
OR 88 438 
AU 85 396 
FH 68 325 
NO 513 1619 
RG 435 1289 
EN 337 883 
qr ist 


1, Kirk, 150145 
R. Whitford 
J. Rodgers 


LD 68 312) RK 24 134 
HR 50 2m | TL 34 90 
KU oS 218 / LG 20 6a 

x 9 5 


LM 184 299 


‘VK5_Recelving 


852 | R. Edmeades, 
e3g | "L50122 183 
385 


(continued on page 26) 


Page 19 


R.D. CONTEST RESULTS 
(continued from page 19) 


WESTERN AUSTRALIA 
VK6—Phone 


Hy-Q Electronics manufacture 


Pe ee carers Peri 
I f 1 Fil Bee ee RR FE 
a full range of Crystal Filters BER Geale o e 
ei 
ne 


and Discriminators. 


JV 5061287 | ZGS 119 119) RX 10 41 


Tee Ml |e Ee ee 
ER Sl Be 8 
weer s hie. #8 
Momus Bele eS 
weit H/o Blea SB 
eid Fh ee ape 
Se ax 2 Bley BF 
meet |S ler oe 
HE Sle RB 
ue BB ee 
Bogilc falar ee 
Wiel ee 2 Rae We 
BS ig | BF S SH BO 
WS S| Me oS] Be Oe Ye 
pitcn 
cH us ew] Ry me we (msm 1 
ER wR Be 
} Bea PR By 
2 88 RRS 
a 
Ms un | ae ean LZ og ® 
Bose Bel fe 
m BSR SS BB 
RS a ¢ 
was ssasiiit 
we et he 
ast CExRITORY 
varcow 
a | aka 
lat Ba 
: A in 
Available in a variety of mechanical con- i 
‘qurations within th k rAPuA sew GuIHEA 
figurations within the range 1650 kHz. oe ee 
to 21.4 MHz. with electrical character- oh ss gs 
ae a a RY ite S00 | Dy a03?'s51 
istics to suit all normal requirements of eed 
the telecommunications industry. awrancrica 
ae 
av "Fen 
Phone, write or Telex us for specifications and NEW ZEALAND 
re 
prices. zonal” ne see | zany Om a 
mean te to) apy OB 
ce 
Bue of 
HH ced tel Salerro 
- ZM3ABC 265 «537 | ZMIACL 309 741 
ry Electronics Pty. Ltd. ZMaaBc 265 su | ZNIAC me 741 
1-10-12 Rosella Street, Frankston (P.O. Box 256), cad 
Victoria, 3199, Australia. Telex: 31630. Nou and Ps er 
Telephone: 783-9611. this month caused by the Contributing Editor 
ScHOBZE “about the Kure and. Miaway Yelends 
N.S.W.: Hy-O Electronics, 268 Victoria Ave., Chatswood. Phone 419-2097. ISBZF about the Kure and Midway Isla 
Dna a fy ta Shae ene Sere cae ree eee 
RE Systm, Perih. Phone a7, Bee Scher a “ours dey aa 
General Equipments, Adelaide. Phone 62-4044. before, during ‘and after, the “CQ” W.W. 1 
ideo and Sound Service Co., Hobart. Phone 34-1180. Frequencies given include. 1405/1480 His 


Combined Electronics. Phone Darwin 6881. 21260/21300 kFiz, and 7205/7290 KHz, QSL to 
KHGBZF with three IRCs plus SAE. 
Congratulations to David Rankin, VI3QV, 


upon acquiring the call 8VIRH. 
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VHF UHF 


an expanding world 


With Eric Jamieson,* VKSLP 
Closing Sate for copy: 90th of month, 


AMATEUR BAND BEACONS 


vKo VK0ZVS, Macquarie Island.t 
VKOMA,’ Mawson, 
VKOGR, Casey. 

vKa VK2WI, Dural. 

VK. VKSWI/R6, Vermont, 
‘VKSQZ, ‘Traralgon. 

vK4 VKAWI/2, "Townsville, 
VKAWI/R1, Toowoomba. 

vKS VKSVF, Mt. Lofty. 
VKSVF, Mt. Lofty: 

vK6 VKGVF, Bickley. 
VK8TS, Carnarvon. 
VK6VE, Mt. Barker. 
VK6VE, Albany. 
VKGVF, Bickley. 

vK7 VKTVE, Devonport. 

VKB VKBVF. Darwin. 

Zu ZLIVHB, Auckland. 

21a ZL2VHF, Wellington. 
ZLaVHP, Palmerston North. 
ZL2VHP; Palmerston North. 

Za ZL3VHF, Christchurch. 

Zia ZLAVHF, Dunedin. 

JA JAUGY,' Japan, 

HL HLOWI, "South Korea, 


juarie 
‘a 3 el. beam 
includes a 


‘The listing of VKIVF in Canberra has been 
removed for the time being: “Apparently 1 was 
misinformed that. it likely to. be opera~ 
tonal by September the subsequent list- 

problems between the 


have 
requiring definite evidence of the 
operation of an; 

pear before 


proper 
‘new beacons which may ap- 


ling to lst, that’s for suret 
2800 MHz, CONTACT—RECORD CLAIMED 

Following an 18-month programme of build- 
testing and modification, a two-way contact 
was made on Sunday, 3rd Sept., 1972, using 
Boe Mile, Between Dick ‘VIBDN, operating 
portable at Glenbrook in the Lower Blue Moun~ 
fains, and BU VK2ZAC at his home QTH at 
Narwee, a distance of 28.5 statute miles. ‘The 
contact commenced at 12.15 p.m. after a brief 
contact on 14d MHz. to Analise set-up details, 
and was" maintained for 45 minutes, being 
limited by" Dick's available battery " power. 
Weather conditions were warm and calm, 20 
degrees C. with some haze and the optical 
path exhibited some fading. | Slgnal reports 
Were VK2BDN reported 5 x 7 and VK2ZAC 
Feporting 5 x 4. It is understood the previous 
best Australian’ Amateur contact on this fre- 
quency was 9 miles. 


Equipment—VK2BDN: transmitter, 144 MHz. 
exciter plus’ a series of varactor doublers to 
2304 “MHz., estimated power output 0.75 watt; 
modulation £m. feed-line 7 feet of 50 ohm 
cont, to a 4-ft. dish with dipole feed, crystal 
controlled converter with INZID mixer, 144 
MHz, first “Lt. toa mobile communications 
receiver. 

‘At VK3ZAC: Transmitter, 144_MHz. exciter, 
SCX100A5 ‘doubles to S71 MHz, SCXIO0AS 
quadrupler to 2304 MHz., estimated’ power out- 
put LS watts, Modulation am. Feed-line— 
due to the need for home station operation at 
‘VK2ZAC—the antenna Is supported on a lattice 
tower by means of an elevating truck which 
may be winched up and down for adjustment. 
To reduce feed-line losses a 15-{t. waveguide 
section plus co-axial transitions was built 
using 4 x 2 inch galvanised downpipe. Antenna 
‘ft. dish with dipole feed. Receiver. crystal 
conirolled converter, 1N2ID mixer, 50 MHz. 
first if, transistor pre-amp. toa 6 metre con- 
verter ‘and BC32 ‘hf. receiver fitted with a 
gated beam fm. discriminator. 


| Congratulations to Dick and Bill for their 
efforts, and. we hope to hear more from them 
as the operating distances are increased, and 
thanks to Bill for sending me the information. 


in 


* Forreston, S.A., 5233. 
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BLURB 

I'm not trying to be rude! That's the title 
of the latest news bulletin to reach my office 
desk, this time from the “South East Radio 
Group" in Mt. Gambier, S.A., under the editor- 
ship of Dale VKSDA. Running to 10 pages, it 
‘has lots of information, even to including a 
recipe for a chocolate cake! I hope I may be 
able to select suitable paragraphs from its 
Pages from time to time which will be of 
Beneral interest. Good luck S.E.R.G. with the 
Project. 

RM 

‘This is another bulletin, and published by the 
Northern Zones of W.LA. in Launceston, Tas., 
which I am grateful to receive. I note on 
interesting comment in the last issue regarding 
the Remembrance Day Contest, and I quote: 
“If Northern VK7 is any guide, adding the 
two hourly limit for reworking a’v.h.f. station 
in the RD. Contest must be the brain wave 


porary’ 
belleve the Federal 
taken a step in the right direction and given 
vihf. operators extra incentive to join in our 
Rational "contest, and hope they will’ support 


50 MHz. MOONBOUNCE? 

A letter has arrived at my desk in a very 
round-about way (through ZL3NB and VK- 
3AKN) asking if I am interested in| moon- 
bounce operation on SO MHz., with Joe Mus- 
canere, WASHNK, 0914 South Park | Street, 
Houston, Texas. ‘Actually, while the thoughi 
does interest me to a point, I do not have the 
kind of Ume required for such a venture, and 
my prevailing nolse level is so high as to make 
very low level signals impossible to read. If 
there are any others who would like to try 
with Joe, I suggest you contact him personally 
by letter. He runs 650 watts output, and has 
received his own signals back from the moon. 


PORTABLE OPERATIONS 
This is the time of the year when opera! 

Demin’ to think about selecting: sites for: portable 

gperation mostly during the Christmas ahd New 
fear break. has definite details of 


i 


‘notes for December. I sce 
from the pages of the Geelong Amateur Radio- 
Television’ Club bulletin that “Mike VK3ASQ 
is-a Ukely starter around the New Year period. 
Are there any others? 


VK3 ANTENNA DAY MEASUREMENTS 

‘The Victorian “VHF-er" for Sept. contains 
details of 5%, 144 and 432 MHz. antenna meas- 
urements, and serves to indicate the wide range 
‘of results which can be obtained by different 
constructors. Looking over the results the 11 
element yagi on an i8-ft. boom seems to ha 
performed fairly closely to accepted figures: 
this ‘was submitted by VK3AUU." A comment 
at the end of the results indicated some multi- 
path problems existed with the tests and 
€aution should be exercised in examining the 
Tesults, However, readers of this page would 
find a look at the tabulated results quite worth 
while, if only further to add to your confusion. 

Because you build an Orr and Johnson 16 
clement for 144° MHz. you might be lucky to 
get 12 or 13 4B. of gain, or it might be 5 4B. 
‘fs these results have shown. The golden rule 
Seems that “follow the specifications rigidly, 
vary them at your peril if you are not familiar 
with antenna behaviour". 


TWO METRE SSB CALLING FREQUENCY 

Also from the “VHF-er" is noted a motion 
fassed at the August meeting of the VK3 
Vif. Group that a frequency of 144.150 MHz. 
be used as a ss.b. calling frequency. ‘The idea 
of a calling frequency is good, but’ perhaps a 
final suitable frequency for all Australia might 
be considered by the present Band Planning 
Committee. 


VHF FIELD DAYS 

VK3 will be holding a special Field Day on 
Sth November using a miles per watt multi- 
pller. (On, 3rd ‘Docember there “will "be Field 
Days in VK3, VK and ZL, so perhaps it will 
be a Field Day for some. The National Field 
Day is scheduled for 10th and lth February, 
1973. It is time now to start planning for the 
National Field Day if you are likely to make 
‘a big effort and cover all bands. 


MOBILE OPERATION 
‘With the holiday season not so far away, 


many will be giving thought to interstate 
mobile operation. Bear in mind that for many 


years no special permission was needed, but 
how v.hf. operators (as well as If.) require 
to “notify the P.M.G. Dept. of the’ proposed 

ites of operation, and other relevant details 
as required by the Regulations as printed in 
the Handbook. Play safe, write early. [See 
Page 2 of this’ issue—Ed.] 

That seems to be ali the news for this 
month, and as space in these columns is sti 
subject to pressure from the Editor of “AR. 
no padding is used just to Ail space. I close 
with the thought for the month: “The tough- 
est part of politics is to satisfy the voter with- 
out ‘giving ‘him what he wants."—The Voice 
in the Hills. 


NEW CALL SIGNS 


JUNE-JULY 1972 


VKIIDTJ, Dalwood, Lawley House, Brisbane 
‘Ave., Barton, 2600. 
VKIZAZ—J. W. Carr, 34 Abernethy St, Wee- 
‘tangera, 2614. 


VK2LL—C. L. Scully, 16/818 Victoria Rd., Ryde, 
Bt 

Vk2zS—W. J. Smith, 18 Prince St., Glenbrook, 
271% 

VK2ZV—K. W. Gooley, Waldorf Private Hotel, 
3 Milson Rd. Cremorne Point, 2090. 

mgsberd, 1/282 Belmor 
11/88 West Esplanade, 
‘Manly, 


VK2BRF_R.'G. Gill, 28 Lower Mount St., 
Weniworihvile, 214s. 


vasDiek iiworth, 
"2005. 


VK2BSX— ihepherd, $6 Wyong Rd. 
VK2BZX—P. J.’ Vernon, 12 Russell Ave., Lind- 
VK2RAG—Central_ Coast Amateur Radio Club, 


Dandaloo St., Kariong, 2251. 
VKARAN/R2_ Wireless Institute of it Austraiie, 


and District Radio Society, 

y St, Orange, 2800, 

VK2RAS/Ri—Wireless” Institute of Australia, 
Postal: 14 Atcheson St., 


8 Zivan St.. Penrith, 2700. 
VK2ZNX—P. whale, 5/S1A Forsyth St,, ‘Kini 


ape Martindale, 99 Windsor ai 

Dulwich’ Hill, 2203. 

VK2ZXU—J. E, Anderson’ (Prof.), 75 Jabez St., 
Broken Hill, (2880, 

GSH. J.,Smit, 9 Moore Cres., Fauleon- 


Dri 
YR2Z2P—G. & Scott, 21 York St. Epping, 2121 
VK2ZZS—A. M. Adams, 3 Fernieigh Garden: 


2029, 
111 Archer St, Chats- 
. Thorn 


10/185 Mooltan St., Ascot 


VKIAMG—J. Melior, Station: Princes Highway, 

Alberton, 3070; Postal: P.O. Box 60, 
rarram, 

VksBDS/T=E" Hi, Schoell, Lot 19, Anderson St, 
Boronia, 3155, 

VKSBGI—O. H. R. Hobuss, 15 Bentwood Cres., 
Frankston, 3199. 

VKSBGK—S. L.' Spayde, 2 Kurrajona Ave., 
Glen’ Waverley, 3150. 

VKSBGM—L. Sambell,’ 4702 Carson PL, Burn- 
ary CL, Canada. 

VKSYGK—1. J. Dalwood, 1/8 Middle Ra., Mari- 
byrnong, 

VKIYHBUE’ Le Bennett, 2 Melva St., East Bent- 


17 Lucas St, New- 


‘3054, 

VKSZTNN, J, Melford, Old Coonara Rd., 
‘Olinda, 3780. 

VK3ZWA—W.'R. Deitch, 26 Cantala Dr., Don- 
caster, Si08, 


Station: Drill Barge, “J. 

tal: C/o. Mr. Middle- 

Brook, Papua Agencies Pty. Ltd., P.O. 
Box 120, Port Moresby. 

VKSBOLN. R.' Gustafsson, Station: Sect. 41, 
Lot 32, Boroko; Postal: P.O. Box 1864, 
Boroko. 

VKSEJ—K. V. Ford, Station: Quail St., Lae: 
Postal: P.O. Box 1486, Lae. 

VKSZIF—I. Fletcher, C/o, Manus High School, 
‘Lorongau. 
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: 

if Decade Counting Module for Frequency 
% Counting, Time Measurement, Event 
% Counting, etc. 

31. 50 Miz, or 20 MHz. counting capability. 
#2. Module’ ‘kit consists’ of 8290 oF 7480, 7475, 
Sf and Runiron sors 

x le plane readout 

BE Lamp teats pple. blanking. 
#5; Decimal point 

38. PC, glass” epoxy, plug-in board 

J 5 Weil documented application note with step- 
7 byratep ‘assembly ‘and hook-up. instruction. 
Gate Module F 

$1 Module consists of 7440, 7400, 7475 and 
* 

Ha, Adjustable reset generator. 

BL 5: Roser and strobe outputs 

4. Gate uses Schottky TTL. 

A 5. PC, lass epoxy board. 

% 6. Application note and assembly instruction. 


ae 


MALLE ELECTS: 


Input Amp. and Pulse Shaper Module 
1, 1 meg. ohm input impedance. 

2. 20 mV, sensitivity at 50 MHz. 

3. Diode protected FET Input. 


4 Frequency response 10 Hz, to 70 MHz. plus 
or minus 2 di 


5, Glass epoxy PC board. 
6. Application note and assembly Instruction 
ALL Modules operate off plus 5 volts. rail 


§ 


NEW PRODUCT-—50 MHz. COUNTER KIT 


50 MHz. COUNTER KIT PRICE LIST 
50 MHz. Decade Module 
20 MHz. Decade Module 
Gate Module F .. 

Input Amp. Module 


Packing and. Post 255. 
Frequency Standard end Clock Divider to be 
‘announced. 


INTEGRATED CIRCUITS 


SN7490N $2.20 ea. 
SN7441AN .. $2.75 ea. 
‘SN7475N $2.20 ea. 
‘SN7400N $1.00 ea. 
‘SN7410N $1.00 ea. 
‘SN7430N $1.00 e: 

‘SN7440N $1.00 ea. 
‘SN7472N $1.85 ea. 
‘SN7473N $2.00 ea. 
‘SN7447N $3.20 ea. 
LM709 Op.-Amp. $150 e: 

LM305 Pos. Reg. $3.80 ea. 
LIM304 Neg. Reg. $4.90 ea. 
TIL209 LED .. $1.50 ea. 
LM380 2 watt Audio iC, 12-18v. rail, 


50K ohm Input imp., voitage gain of 
50, short circuit and overload protec- 
tion. Price $2.85 each 

Postage on ICs, 10c each. 


WAYNE COMMUNICATION ELECTRONICS : 


757 GLENFERRIE ROAD: HAWTHORN: ue 3122 


SPECIALS 


7 seg. LED Readout, NSN4, 
to Man 1, Price 5.25 each. 


RF Power Transistor, BLY89, 25 watts 
out at 175 MHz., rail 13.6v., balanced 


similar 


emitter. Only $9.00 each, or two for 
$16.00. P/P 20c. 
Transistor DC-DC converter trans- 


former, ideal for CD ignition, 12 volts 
input, 320 volts at 150 bA. output. 
Price 3.00 each, P/P 20c. 


TRANSISTORS 
AD140 .. .. $1.00 2N3645 .. .. 75¢ 
2N3055 .. .. $2.00 2N706 .. .. 45¢ 
BC109 60c 2N3866 .. .. $1.50 
BC108 50c 2N3819 FET 85c 
BC107 .. .. 50c MPF121 $1.50 
2N3568 .. .. 75c  TIS8B .. $1.20 


Packing and Post 10c each. 


CAPACITORS—ELECTROLYTIC 
1000 uF., 100 volts $1.50 ea. P/P 25c. 
40000 yF., 10 volts $2.00 ea. P/P 25¢ 


: 
Phone 81-2818 i 


400 WATTS pep. 
OUTPUT on SSB 


with DIGITAL READOUT 
from 1.8 to 30 MHz. 


Designed and manufactured in Australia specifically for the Radio Amateur. 


Highest reliability and stability is achieved by quality construction, ensuring maximum performance, even under rugged 


mobile operations. 


MOSFETs, semiconductors and the single valve, which is fully protected by the patented tune-up system, are used to 


optimum ‘advantage. 
Options: AC PS, 


IF Noise Blanker, Remote VFO, Mobile PS and Antennas, Transmitter Test Set. 


Price: $920.00 including S.1. with Finance Available from $230.00 deposit over three years. 


310-324 Ferntree Gully Road, 
North Clayton, Victori: 
Telephone 544-0066 
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lonospheric Predictions 


With Bruce Bathols,* VK3ASE NOV. '72 


Listed hereunder are the Jonospheric Pre- 
dictions for November 1972, from the charts 
supplied by the Ionospheric Prediction Service 
Division, 

‘Taking into account the predicted M.U-F. and 
ALF,, these listings should provide commun- 
ication between the times stated for at least 
80 per cent. of the month, but not all day: 

All times are G.M.T. 


28 MH — 
VK1/2 to W6 100 
VK3,, JA ‘0300-0500 
VK ,, SZ LP. 2300-0100 

‘0200-0500 


12000-0600, 1100 
2100, 1000-1600 
1400-1600, 1900-0100 
1200 

1900-0300 

0400-1100 

2300-1000 

‘0700-1500 

(0900-1100 

400-1300 

2200-1300 

(9500-1200 

19800-1100 
11800-1500, 2000-2400 
0600-1100, 2200-0300 
1800-0300; 0860-1600 


4 MH — 


‘VKKI/2 to 8P —S.P. 0300-0800, 1000-1500 
nw 8B LAB. 0800-2400" 
SP. 1300-2100 

L'PL 1300-1700, 2000-0100 

1500-2100, 0400-0000 

11200-1600, 2000-2200 
1800-1300 
2300-1100 
SP. 0600-1800 
LP. 0800-1400 

0700-1600 

‘0500-1800, 2100-2400 


SP. 100 
LP. 00, 
1300-2000 
2900-1300 
8.P. 1400-2400 
LP. 0400, 0700-2000 
1300-2100 
400-1300, 1600-2800 
SP. 0600-1700 
LP, 0800-1300, 2000-2300 
(0400-1500, 1700-2100 
1000-0100 
1600-2200, 0700 
0300-0700 
SP. 
LP. 
700-1400 
7 MH — 
VK1/2 to W6 ‘0200-1600 
G SP. 1400-2000 
Go LP 
V3) JA 
* 8M 
. VO 
VES. SU 
ZL, ZS 


Smoothed monthly sunspot number predic 
tions for November 54, December 51, January 
51, February 45. 


+3 Connewarra Ave., Aspendale, 3195. 
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Magazine Index 


With Syd Clark, VK3ASC 


There has been @ build-up in the number 
of magazines ‘available this month due toa 
number which had been missed previously 
Decoming available, 


“BREAK-IN" 


er’s 25 Audio Amplifier; Three Simple ZC1 
Modifications; SSB ‘Topics with a Field Day 
Flavour; A Solid State Timer; Aligning the 
‘Tucker ‘Tin Mk. IZ. 

June: Cabinet Construction for the Amateur; 
Log-Periodic Antenna for 2 Metres; Simple 
‘Audio Frequency Meter; Dual Time AGC; 5/6 
Wave Vertical for 2 Metres. 


DIO. COMMUNICATION’ 

May: Electronic Switching in Amateur Rado 
Equipment, Pt. 1 of three pat Im- 
provements in Digital Frequency Measurement 
Techniques; ‘Speech Processing; Phased. Ver- 
ticals; A Cap-it-al (1) Job: The “Peg” Antenna- 
meter; Review, Heath SB303. 

June: Audio, Frequency Unit for RTTY 
‘Transmission; Electronic Switching, Pt. 2; More 
Modifications’ for the KW2000, 

July: 144 MHz. Repeater Stations 
Amateur Service; A  Transistorised Top-Band 
Transmitter,’ Electronic Switching, Pe. 3 icon- 
clusion); A’ 30 MHz, IF Amp. for Microwave 
Receivers; A VHF Turnstile Aerial; Take to 
the Hills. 

August: Aerial Masts and Rotation Systems, 
Pt. I; ‘Consumer Integrated Circuits in Ama: 
teur Design, Pt. 1; Equipment Reviews: Heath 
$B620, Yaesu ¥C-205 Counter, Eddystone 1000 
Series’ Receivers. 


“SHORT WAVE MAGAZINE” 


April: The HW-ITA Modified for Improved 
Performance on ‘Two Metres; The Eddystone 
888A; Transistor Transmitter for Top-Band; 


in_ the 


Miniature Monitor/Oselllator; Low Power 
NEEM for Seventy-cems; Tone Modulated 
scillator. 


June: V-Beam as Multi-Band Aerial; JR-310 
‘Top-Band Modification; More About the Per- 
sonal Portable for Two Mites: Improving, the 
HW-100; All-Transistor Ten-Watt ‘Transmitter 
for Top-Band. 


“HAM RADIO" 

May: Three-Band Ground Plane; 9 Element 
Colinear Antenna for 2 Metres; Gamma-loop- 
fed Vertical Dipole; A Successful 1206 MHz. 
Yagi; Direct Reading and Expanded Scale SWR 
Meters (using surplus dual indicators); An All- 
Band Phased-Vertical Antenna System; Small 
Loop Antennas; An Antenna Coupler for the 
Three-Band Beam; Loading the Mobile Trans- 
mitter; Measuring Co-axial Line Loss with a 
Refectometer. 


“eQ’ 

June: “What's Past is Prologue"; A Modern 
2-Tube DX Receiver, to meet 1851s Strict Oper 
ating Standards; A High Selectivity LF. Filter 
‘Tips for Working DX; Noise and Noise Gene 
ators, Pt. 2: Getting Ready for the Oscar-6 
Satellite; “Adriati Islands Expedition. 


August: Increasing the Operating Capability 
of the Heathkit SSB Transceivers; ‘The System 
(Candler’s Morse System); Heath Triggered 
Oscilloscopes (Review); Adjusting and Cleaning 
Speed Keys; Testing Unknown Zener Diodes, 
Torold Characteristics (Note: 88 mH. loading 
coils are commonly used by the Australian Post 
Office but they are now wound on pot cores. 
Ed.) Slow Sean TV. 


as 2 Display Generator; 


ous Multiband Transmissions; A 'Pre-Novice 
Transmitter; The Problem of’ Inversions; An 
MF Converter for HF Receivers; Easy’ End 
Feed Z-Match; Coat-hanger Ant. for 2 Metres. 


June: Six Elements on Twenty Metres; Slow 
Scan Television; Beaming the Vertical Antenna; 
‘Active Filter Design and Use, Pt. 1; Antenna 
Party; Radio Astronomy and’ Amateur Radio; 
Patenting Your Invention; 20 dB. Beams; Phas 
ing Multiband Vertical Antennas; Ham ‘TV: A 
Public Service: The Modified Suction Cup 
Antenna; 300 MHz. Frequency Scaler; Elliptic 


Function Filters for RTTY; Trouble Shooting 
for the Novice; Improved Low-Cost CD Igni- 
tion, Lightning. 


“qsr 

‘May: Some Practical Aspects of VXO Design; 
A Frequency Calibrator for UHF Using an 
‘Avalanche ‘Transistor; Increased Power for the 
Solid-State Transmitter; Conversion of Telefax 
Transceivers to Amateur Service; A Co-axial 
Line Amplifier for 220 MHz.; By the Light of 
a Diode; An Inexpensive’ Secondary” Fre- 
quency Standard; Some Two Metre Solid-State 
RF Power Amp. Circuits; Adding Letter and 
Word Spacing to ICKEY; A Strip-Line Kilo- 
watt Amplifier for 432 MHz; Review Bird 
Ham-Mate Directional Wattmeters, 

July: The Flashlight Sidebander; The Dit- 
Ditter; A ‘Two Metre Pre-Amplifier for Re- 
eaters; Improving CW Reception on the SB- 
908; A’ Home Made Duplexer for 2 Metre Re- 
eaters; A’ Study of the DDRR Antenna; A 
“Stretcher” for End-Fed Multiband Wires; A 
SSTV; A Pip-Squeak 
‘D-Layer Absorption 
during a Solar Eclipse; Review: KW-107 Super- 
mateh, Heath SB-610 Monitorscope; The Alling 
Emporium: 220—What is it good for?; Amateur 
Radio—Privilege and Responsibility, 


KEY SECTION 


With Deane Blackman,* VKSTX 


The personal problems of column editors 
should not of course enter into their column, 
However, I have on return from overseas, mov- 
ed for atime to Sydney. In all that my system 
for compiling these notes has gone awry, #0 
light on ‘this month, ‘I even missed the oppor- 
tunity to tell you’ about VK2BQQ operating 
from Lord Howe—last month! My. thanks to 
VKSP3 ‘for the information, and if anyone hears 
of similar forthcoming’ events which promise 
plenty of c.w, (ax this one did) I'd be happy 
to hear about them, 

Listening to one of the slow morse trans- 
missions on 2950 kHz. put out by. th - 
Working and publlc-spirited group up ‘here in 
VK2 set me wondering what others do. I have 
listened to this from my home QTH on occa 
sions, but BO metres is not always kind even 
there, and must be very hard. for someone 
insecure at receiving, What sort of copy do 
other, States make of these, ‘or do you rely 
on the tape service? “Would. some” newly- 
licensed chap like to tell me what more could 
be done to make easier or more convenient 
the mastery of what most seem to think the 
most difficult part of getting on the air. 
odApologios, for, jncorrect address given in 


*P.0, Box 982, Clayton, Vic., 3168, 


NEW POSTAL ADDRESS FOR 
W.LA. FEDERAL EXECUTIVE 
P.O. BOX 150, TOORAK, VIC., 3142 


it et 


Direct Subscriptions 


@ Why not take out a direct sub- 
scription to “A.R." for overseas 


friends? 
@ Why not encourage overseas 
contacts to take out a direct 


subscription to “A.R."? 

@ How about checking your local 
Libraries, Technical Institutions 
and Schools if they want "A.R. 
on direct subscription? 

Cost is only $4.80 per annum 

(Air Mail is $1.60 extra) 


Sorry: “AR.” isnot available on direct 
Subscription to Individuals resident in VK. 
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“20 YEARS AGO" 


With Ron Fisher, VK3OM 


eT was televised in 1952". Last month in 
these notes mention was made of the All Models 
Exhibition held at the Melbourne Exhibition 
buildings. Twenty, years later, the November 
1952 editorial of “Amateur Radio” is worth 
quoting, "Twenty years from now—maybe less, 
Maybe more—thousands of people can cast 
their minds back to @ crowded, noisy, echoing 
building. At this time, when television will be 
as commonplace as. ordinary amplitude mod- 
lated broadcasting is today, these same people 
Will be telling their children and, grand chil- 
dren, "I ‘was. televised in  1952'." ‘This was 
Unique in ‘that the equipment with which they 
Were televised was Amateur equipment; the 
first’ known Amateur television equipment in 
‘Australia. "It was completely home-built and 
installed’ at the Exhibition by Len Moncur, 
VESLN. 

‘Vb. conditions must have been really hot 
during the month of October. According to the 
Vint. Notes, VK&RR was heard in ZL. At the 
time, a two'mx contact did not take place, but 
VKSRR was logged by Z13AQ at 0007 GMT 
on and Getober at RS, $5 10 6. 

"The 1962 R.D. Contest results headline the 
news. that “Western Australia does it”. Tas- 
mania, who held the lead for the previous 
three’ years, “slipped to. third place with 
Queensland coming in second. Top individual 
Scorers In each State were: VKGRU 722, VKACB 
‘ta, VKIKB 734, VK2AHA 725, VKME_ 568, 
VKSFO. 557 and’ VKSGW 630, 


‘These scores 


‘opening’ paragraph | $s sell 
explanatory. “Many” Amateurs are unaware 
that a "nuriber ot articles, designed primarily 
for other” trades, are very ‘easily adapted. {0 
their hobby". We need some. one to write 
an tip-to-date’ version ‘of this “now. 

“Ghe 


cavital” coviverter Zor 90 and 146M 
ene i tie tte 
QSL CARDS 
PRINTED IN TWO COLOURS 
from $1.60 per 100 


Write to— 


“CARDS”, P.O. BOX 60, 
CAMPBELLTOWN, S.A., 5074 


VICTORIAN DIVISION W.LA. 
MIDLAND ZONE 


HF and VHF RALLY 


SUNDAY, 19th NOVEMBER 


to be held at 


LAKE EPPALOCK 
in the 
BENDIGO POWER BOAT CLUB ROOMS 
Programme includes HF and VHF Scrambles, 


mx Fox Hunt, 2 mx and 80 mx Tx Hunt 
Trade, Displays, and competitions | for 3 


the family. B.V'0. eter Barbecue and 
Picnic’ facilities available. 
Further, details from the W.1LA. Broadcasts 
or Zone ‘Secretary, Bill Clark, VKSFY. 
High St. Kangeroo Flat,” 3855. 
ed 


SILENT KEY 
It is with deep regret that we 


record the passing of— 
VK2WH—W. H. R. Stitt. 


cireult_ used 2 6J6 as a push-pull neutralised 
‘with a 


‘and Vaughan Wilson, “VK2VW, 
how to build a simple 80 metre 
transmitter. ‘The line up was a 6V6 operating 
either as a crystal oscillator or buffer from an 
external vito, driving 2 pair of Sots in the 

“CW Ratings of some Recelving Type Tubes” 
—C. A. Cullinan again—and this ‘time Chris 
presented a handy chart showing the transmit 
Fatings of @ group of common receiving tubes, 


Letters to the Editor 


Any opinion under this heedi 
ig the individual opinion ofthe writar 
does not. necessarily coincide with that of 
the Publishers. 


Editor “A.R.," Dear Sir, 
May, I respectfully make a few comments on 

R." Firstly, the Newcomer's Notebook is 
a good idea—the more simple and fundamental 
type articles the better. 

I am sorry you appear to no longer print 
call “signs discontinued or transferred. ‘This 
‘ig greally missed and would ‘request rerump- 

In the Call Book could the type be set so 
that all’ names are under each other in line? 
Could the suburbs or towns be put in line for 
easy reference? “As the current book is soon 
out of date, could a supplement be printed of 
new calls, say each six months? 

Many of us have friends studying for the 
A.O.C.P. examin. Why not print, the latest 
theory papers in’ “A.R." ‘The standard of the 
exam. is always. a talking polnt- among Ama- 

ppreciat 


teurs—I' think this would be 
‘With very best wishes, 73, 
—E. L. Ross, VKSYEL. 


[It is intended to resume publishing altera- 
tions and cancelled call signs immediately after 
the closing date for amendments for, the 1973 
Call ‘Book, viz. Sist December, 1972. The costs 
of setting’ the names and towns in line under 
each other in the Call Book are prohibitive at 
the present ‘time. ‘The suggestion of printing 
the A.O.C.P. theory papers immediately after 
each examination is excellent, and the August 
1972 A.0.C.P. examination paper appears on 
page 18 of this issue—Ed.) 


INTRUDER WATCH 


with Alf Chandler, VK3LC 


It_msy be co-ncidence, but it seems sig- 
nificant that the following Intruders have not 
been heard in our bands recently after being 
reported by Intruder Watch Observers, both in 
‘Australia and in the U.S.A. They are— 
TCX—Turkey, point to point rtty. carry- 
ing British Embassy traffic. 
YBU—Cuba. Apparently moved by US. 
Feports, but reported here too. 
HGX37—Czech Embassy station. 


If we can get the Indonesian stations 7BD2, 
TBD4, 78Q2, 7BZ2 out of the 14 MHz. band, 
that would be something to crow about. 


T'm trying hard enough but need more re- 
ports, the more the merrier. Also reports on 
Information on traffic carried by the rtty. 
station KJG is required by the U.S. Its an 
FI rity. on 2106-7 kHz. and heard out here 
around 1000 GMT. 


HAMADS 


@ A free service for Individual membe 

@ Four lines of print free (200 characters/spaces! 
full charge at $6 (min.) per col. inch if ex- 
ceeded or for repeats: includes name/address— 
Use OTHR if correct in Call Book. 

@ Copy, please In typescript if possible, and 
signed. 


@ Excludes commercial-class advertising. 
@ Exceptions only by PRIOR arrangement. 

For full detalle see January 1972 “A.R.." page 23. 
———— 


FOR SALE 


Mildura, View Halliorafere  HTS2_tranomi 
SUIT sealer, “good condition. with" handbooks. 
20. mix ‘$$6. homebrew ‘transceiver with matening 
power eupply. "6. fey cabinet. rack, including. inet 
uty power 
ous 
Stn, Bh: 


Dural, N.8.W.: Telescopic 45 ft. tiltover Tower, 
g204, conch, complete, 380. Also, Gow. 2m ‘AM 

has wkd. ZLa, complete with mod. and P.S.U., 
$90, "Vk22Z1, OTHR, Ph. (02) 651-1425, 


Girraween, NSW. Trio TS-510 S-band 200 watt 


Transceiver, complete with noise blanker, external 
VFO, AC P.SU. and ‘DG-DE mobile. supply. EX. 
ond. $460 0.7.0. "VK2AZY, 15" Mandoon’ Rd., 
(2) "631-7483, 

Melbourne, Vie: 4-pole 52 Miz. Filter, comolet 
with US5/LS8 carrier xtals, $15. VKSARZ, OTHR, 
Ph. (03) 252-9482, 

Sydney, N. MR2OA $35, Pye. Re 


@ metre 
porter, tneable, $15," Vinten MIRI2T. $20; "T.C.A, 
Fora'd mw $90." VK2IZX, Ph, (02) 990.8902, 


Reservolr, Vie. Complete AM/CW station; Eddy. 


stone 888A, Geloso 222, GBRV, mike, etc. Very 
FRU Oncor $225. Returning” Wland Nov. 
KSBGF, 162 Spring Street. 


Melbourne, Vie.: Electronics Aust. SSB Xmtr. and 
Dh power supply, Vary, neat, wae all naw, pari, 
‘sult beginner, $60. VK3AJP, OTHR, Ph, (03) 268-1842: 


‘0: “4 
Verter for 144-148 MHz. ond 431-436 MHz.,. completo 
with PSU, output, 26-30 MHz., $35. Eddystone 70 
VHF Rx, '19 to 165 MHz. In ‘six ranges, working 
well, $480.00." Bob Cunningham, VK3ML, QTHR, 
Ph. (03) 29-5639. 


Toukley, N.S.W.: Complete ATV Station. Tx, 60w. 
wansistorised, camera, sub carrier generator and 
monitor, 435 MHz, Or Exchange for SST equipment. 
P.O.A. 'VK2AJY/T, OTHR. 


Melbourne, Vie.:_Swap Mobile Power Supply, suit 
‘Swan. Galaxy, F1200, etc., for Vertical "Antenna 
G8AVO or sim), of sell’ $45. VK3AQK, OTHR, 
Phone $7-1107. 


Asquith, N.S.W.. 1 Inch Vidicon Camera Tub 
ands, $is.. Transistor Vidicon Deflection 

S15." SUPI(F) CRT, new, $4. Vidicons 
SSTV.” VK2ZPM, OTHA, Ph. (02) 476-2004. 


WANTED 


Sydney, N-S.W.: Circuit and alignment data for 
ARBSLE Receiver. VK2ZJF, OTHA, Ph. (02) 969-4599, 


Balmoral, Qld.: Padder Condenser up to 500, oF., 
220 pF variation ‘okay (Crake 28 modi). VA, 


Old: Commercial 12v. DC PSU, suit 
ion. of Swan 350. “Must be At’ con 


Sear Be SP, a 


N.S.W.: FT200 w/w.out PS, must be 
Price and 


details VK2ABC, OTHR, Ph. (02) 451-1313. 


Melbourne, Vic.: Collins Mechanical Filter (plus 
with or ‘without crystals. R. J. Hoffmann, 
fen St., East Kew. Ph. (03) 80-1856, 


Panadaptor or similar device. 
ym, VK2ZQJ, OTHR, Ph. (work) 


Brisbane, Qld. 2 mx Transceiver, 
multi-channel, 25 watts, 12v, DC. G. Lee-Manwar, 
VKAZML, 44 ‘Webb St., Stafford, Brisbane, 4053. 
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MASTER UNIT 

MODEL N9500—0.5 watt, 6-channel intercom 
master unit, ideal for inter-office use. Attractive 
appearance, push-button operation. 


USUAL TRADE PRICE $43.00 Plus 15% Sales Tax 
WHILE STOCKS LAST (We had 23 units) 


$24.60 


SLAVE UNIT 


MODEL N9509—suitable for use with both N9500 
and N9502 master units. 


USUAL TRADE PRICE $12.93 Plus 15% Sales Tax 


Plus 15% 
Sales Tax 


MASTER UNIT Single-Channel 

MODEL 9504 (used in pairs or with 9508 slave 
units)—key-bar operation, press-to-talk, can be 
locked in either talk or listen position. 


USUAL TRADE PRICE $19.93 Plus 15% Sales Tax 
WHILE STOCKS LAST (We had 41 units) 


$11.50 


SLAVE UNIT 


MODEL 9508—for use with 9504 and 9506 master 
units. These units make attractive extension 
speaker installations. 


USUAL TRADE PRICE $3.48 Plus 15% Sales Tax 


Plus 15% 
Sales Tax 


This is an offer you simply cannot miss! 


BARGAIN OFFER 


GELOSO “TRANSPHONIC’ INTERCOM UNITS 


MASTER UNIT 

MODEL 9502—5 watt, 6-channel intercom master 
unit, suitable for office, store-rooms, hospitals, 
factories and so on. Similar to Model N9500 but 
has 10 times the output. 

USUAL TRADE PRICE $48.00 Plus 15% Sales Tax 


WHILE STOCKS LAST (We had 77 units) 


$27.57 Plus 15% 


Sales Tax 


WHILE STOCKS LAST (We had 206 units) 


$6.40 


MASTER UNIT Four-Channel 


MODEL 9506 (used with four only 9508 slave 
units)—key-bar operation, press-to-talk, can be 
locked in either talk or listen position. Push- 
button channel selection. 


USUAL TRADE PRICE $28.87 Plus 15% Sales Tax 
WHILE STOCKS LAST (We had 48 units) 


$14.67 tin 


Sales Tax 


Plus 15% 
Sales Tax 


WHILE STOCKS LAST (We had 31 units) 


$2.02 


Plus 15% 
Sales Tax 


Place YOUR ORDER TODAY! 


P.O. BOX 4533, MELBOURNE, VIC., 3001 


Branches: New South Wales and West. Australia 
Queensland Representatives: L. E. Boughen & Co. 
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redo S)> 


PROPRIETARY LIMITED 


CUSTOMER SERVICE 


STOP PRESS 


NEW LINES CATALOGUE 


FRESH OFF THE PRESS 


RADIO PARTS have just published their Red, New Lines 
Catalogue, to be used in conjunction with the 1971-72 
Catalogue which is also available. 


@ 125 PAGES 

@ FULLY ILLUSTRATED 

@ BIG RANGE OF COMPONENTS 
@ NEW PRODUCTS 

@ CURRENT PRICES 


This special Red Catalogue is available FREE on application in person at 
any of our Branches, or it will be posted on receipt of $1.25 Money Order 
or Postal Note. Use our AFTER HOURS Phone: 30-2224. 


GET YOUR COPY NOW—BE UP-TO-DATE 


562 Spencer St., W. Melbourne, Vic., 3003. Ph. 329-7888, Orders 30-2224 


City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., E. Malvern, Vic., 3145. Ph. 211-6921 


Group OPEN 8 AM. DAILY! 


